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Ti Oo Infrared Revival 


Challenges Radar 


A McGRAW-HILL e 
PUBLICATION Infrared Maps Manhattan 
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all-metal self-locking nuts 


INTERNAL or EXTERNAL WRENCHING HEX NUTS 


e% 


Tensile nut strength with 
shear nut height—the light- 
est of all self-locking nuts. 


(@ 


Trade Mark 


LIGHT WEIGHT © FULL STRENGTH © LOW HEIGHT 


Another Kaynar first—the new KAYLOCK HEX NUT provides 

@ substantial reduction in wrench clearances required for installation 
of AN363, AN364 and AN365 self-locking nuts. 

(Counter bore diameters, spot foce diameters and 

edge distances may be greatly reduced.) 


This one Kaylock hex nut is approved for all ff ‘ 
three Air Force-Navy standards: AN363, ry ry 
AN364 ond AN365. For more information, 
write for our catalog. 


THE KAYNAR COMPANY ® KAYLOCK DIVISION, Dept. AB, Box 2001, TERMINAL ANNEX ¢ LOS ANGELES 54, CALIFORNIA 


Cenede Distributor: Abercorn Aere Ltd., Montreal © 1957 








In the circle: 
Fidelity by the foremost in Stretched Plastics 


N THE circle above, you see an engineer standing 
between a sheet of s-t-r-e-t-c-h-e-d plastic and a grid 
board which checks the optical perfection of the 
material: 
Convincing proof in a field in which Goodyear Aircraft 
Corporation has no peer. 


As first to stretch-form a full-size aircraft canopy, 
Goodyear Aircraft engineering established the criteria 
for progress in this important field — pioneered two 
unique fabricating processes which (a) save weight, 
(b) solve long-standing problems of shattering and 
crazing in plastic windows and cockpit enclosures. 


This experience and these processes can serve you well 
—just as they are serving production orders and orders 
for prototypes for such planes as the F-100A, F-101B, 
F-102A, F-106A, F4H and 707. 


The choice is yours, depending upon the elongation to 
form, the details and complexity of your canopy con- 


figuration: the Goodyear Aircraft Duotherm Process— 
which first stretches the plastic as shown above, then 
forms it—or the Monotherm Process which simultane- 


ously stretches and forms plastic in a single operation. 


But whatever the process—call in Goodyear Aircraft 
and be assured of fidelity of fabrication by the fore 
most in stretched plastics! For engineering consultation 
write: Goodyear Aircraft Corporation, Dept. 932A 


Akron 15, Ohio. 


Theyre doing big things at 


GOODZYEAR 
AIRCRAFT | 


Plants in Akron, Ohio, and Litchfield Park, Arizona 
Rewarding Careers for Engineers 


Ducthnerm T M ‘ lyear Ai 








the world’s largest manufacturing facility for aircraft seating 
... for aircraft interior equipment 


which of these WEBER 


seats are standard 


equipment on the 
Boeing B-52?* 


For the part that Weber plays 
in today’s B-52’s, consult the foot- 
note. However ...In Weber, there is 
a “Department of Tomorrow’ To build 
well —for today’s aircraft, is only part of 
the story. 

RESEARCH has brought leadership to Weber 
Escape systems are an example: more Weber 
designed ejection seats are flying today than any 
other independent firm. And Weber is readying designs 
for safe ejection systems to meet the ever more critical 
environments in which tomorrow’s flight vehicles will operate. 


a World of experience in: Pilot and crew seats, ejection seats, passenger 
seats, buffets and lavatory units. 


WEBER AIRCRAFT CORPORATION 


a subsidiary of Weber Showcase and Fixrture Company, Inc. 
2820 ONTARIO STREET, BURBANK, CALIFORNIA 





AVIATION CALENDAR 





Mar. 5-7—Fifth Annual Air Safety Forum, 


Air Line Pilots Assn., Hotel Shoreland, 


Chicago, Ill 

Mar. 7-9—National Conference on Aviation 
Education, Hotel Mayflower, Washing 
ton, D.C 

Mar. 11-15-1957 Atomic Exposition in 
cluding Nuclear Ekngmecrmg & Science 
Congress, 5th Atomic Energy in Industry 
Conference and 5th Hot Laboratones & 
hk gquipment Conference, Convention Hall, 
Philadelphia, Pa 

Mar. l4—Phght Testing of Verv Tigh Per 
formance Aucraft, NACA, Los Angeles 

Mar. 14-15—Phght Propulsion Meeting 
Classified sponsored by LAS, Hotel 
Carter, Cleveland, Ohio 

Mar. 18-21—I’a ih Coast Plastu , ] \post 
tion, m conpinction with The Society for 
Plastics Industry, National Conference, 
Shine Exposition Hall, Los Angel 

Mar. 18-21—National Convention, Institute 
of Radio kngmeers, New York Coliseum 
and Hotel Waldorf Astorna, New York 

Mar. 18-2]—birst \ishtary Automation Ex 
position, New York Trade Show Building 
500 Kighth Ave. New York. For details 
write: Richard Rimbach Associates, $45 
Ridge Ave., Pittsburgh 12, Pa 

Mar. 18-2]—Sccond Annual Conference, 
Gas ‘Turbine Power Division of the Amer 
ican Society of Mechanical Engineers, 
Hotel Sheraton-Cadillac, Detroit 

Mar. 23—New England Region American 
Helicopter Society, General Electric Co., 
Schenectady, New York. For details writ 
John EK. Ryan, General Electric, Lynn, 
Mass 

Mar. 25-29—Tenth Western Metal Con 
gress, Ambassador Hotel, Los Angeles 

Mar. 26-28—Sixth Weather Radar Confer 
ence, American Meteorological Society, 
Cambndge, Mass 

Mar. 27-29-—h.ducational Colloquium on Ra 
diation I.ffects on Materials, sponsored by 
Office of Naval Research and Glenn L 
Martin Co., Johns-Hopkins University, 
Baltimore, Md 


(Continued on page 6) 
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1 Bourns NEW 
RIMPOT UR. 


¢ micro-miniature size 
high power rating 
humidity proof 


*Trade Mark 





This micro-miniature potentiometer is designed for use 
with printed circuit boards and modular-type assemblies, and 
is derived from Bourns’ original Trimpor.© The new TRIM- 
pot JR. is only %6"x %e"x 1” in size. Seventeen units can be 
mounted in one square inch of panel space. Power rating is 
2 watts, and maximum operating temperature is 175°C. 

The TRIMpot JR. is built to meet or exceed government 
specifications for humidity, salt spray, vibration, acceleration, 
and shock. This potentiometer features a 15-turn screwdriver 
adjustment and 114”, 0.016” diameter leads. The shaft-clutch 
assembly idles when the mechanical limits are reached, thus 
preventing possible damage from forcing of adjustments. The 
TRIMpot JR. is mounted with 2-56 screws through stainless 
steel eyelets on 34” centers. 


Deliveries from stock. Send for complete data: Bulletin JR. 





Bellofram® corPoRATION 
OFFERS 


4 


“aircraft quality’’ 


DIAPHRAGMS 


at no extra cost 


4. higher operating 
pressures 


5. larger diameters 
6. longer strokes 


1. modern fabrics 
and elastomers 


2. longer flexing life 


3. wider temperature 
ranges 


Originator of the long stroke, deep convolution piston seals, Bellofram offers de- 

signers and manufacturers, diaphragms of aircraft precision quality. Now: you 

can specify and obtain Bellofram diaphragms made by the most advanced 

methods, with modern fabrics and elastomers. Bellofram diaphragms are de- 

signed and manufactured to last longer and give substantially more flexing life 
. economically at a competitive price. 


When designing for diaphragm functions, when specifying or ordering, important 
consideration should be given to the fact that “aircraft quality’’ Bellofram dia- 
phragms can operate at pressures up to 500 p.s.i. . . . at temperatures as low as 

110°F and as high as 450°F. They are available in 500 different sizes with an 
unsurpassed range of diameter sizes and strokes. Other sizes can be custom 
molded to your specifications. Here are minimum and maximum ranges of Bello- 
fram diaphragms for design data: 


Diameters 375” to 10” 

Strokes .100” to 18” 

Working Temperatures 110°F to 450°F 

Proof Pressures Up to 1000 p.s.i. 

Materials Practically any modern fabric and 
elastomer: from Nitrile Rubber & 
Nylon to Silicone Rubber & Dacron 


Whether you produce miniature parts or heavy duty products, 
Bellofram diaphragms can give added service life 
and better performance at no extra cost. We will be glad 


to quote on your requirements. For further 


information and technical data, write direct to: 


ellofram 


Sewn Fr OR AT i 


BLANCHARD ROAD, BURLINGTON, MASS. 


West Coast Office: MILTON W McAVOY. At Cory Drive. Inglewood, California 
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(Continued from page 5) 


Apr. 2-5—National Acronautic Mecting 
Acronautic Production Forum and Au 
craft Engineering Display, sponsored by 
Society of Automotive Engineers, Hotel 
Commodore, New York 

Apr. 3-5—Spring Meeting, American Rocket 
Society, Sheraton Park Hotel, Washing 
ton, D.C 

Apr. 13—Third Annual College Industry 
Conference, State University of lowa 
lowa City, lowa 

Apr. 17-20—highth Annual Conclave, Ar 
nold Air Society, including aviation equip 
ment display, Hotel New Yorker, New 
York, N. Y. 

Apr. 22-24—Sccond Annual Jet Fngine Hy 
draulics Symposium, Hotel Statler, De 
troit, Mich. 

Apr. 23-25—Annual Convention, Interna 
tional Airline Navigators Council, Picca 
dilly Hotel, N. Y 

Apr. 29—Third Flight ‘Test Instrumenta 
tion Symposium, Statler Hotel, Los An 
geles 

Apr. 30—Atlantic Rate Commodity Rat 
Board Mecting, International Air Trans 
port Assn, ‘Torquay, Devonshire, Eng 
land 

May 1-3—Spring Meeting and Exhibit So 
ciety. for Experimental Stress Analysis 
Hotel Statler, Boston, “lass 

May 5-8—30th Annual Convention, Ameri 
can Assn. of Airport Executives, Sham 
rock Hilton Hotel, Houston, Tex 

May 6-8—2Sth Annual Mecting, Acro Medi 
cal Assn., Shirley Savoy Hotel, Denver 

May 8-11—13th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C 

May 13-15—National Conference on Acro 
nautical Electronics, sponsored by Insti 
tute of Radio Engineers, Dayton, Ohio 

May 20-23—Second Annual Design Confer 
cnce sponsored by the Machine Design 
Division of American Socicty of Mecham 
cal Engineers, N. Y. Coliseum, New York 

May 24-June 2—22nd Paris Air Show, So- 
ciety of French Aircraft Constructors, Le 
Bourget Airport, Paris 

June 1-9—First Annual National Aviation 
Irade Show, Monmouth County (N_ J 
\irport 

June 7-8—30th Annual Homecomimg and 
Reunion, Parks College, Bust St. Lours, 
Ill 

June 23-25—29th Annual Mecting, Aviation 
Distributors & Manufacturers Assn. Thi 
Broadmoor, Colorado Springs, Colo 

July 2-11—24th National Soaring Contest 
klmira, N. Y 

July 12-13—British Lockheed International 
\crobatic Competition, the National Au 
Races (third round) and the King’s Cup 
Aw Race, Coventry Civil Acsudruwn 
Bagington, Fngland 

Aug. 20-23—W estern Electronic Show & 
Convention Board of Director Cow 
Palace, San Francisco, Calif 

Sept. 1-6—Sixth International Acronautical 
Conference Royal Aeronautical Socicty 
and Institute of the Aeronautical Scicuces, 
Folkstone and London, England 

Sept. 2-8-1957 Flying Display, Socicty of 
British Aircraft Constructors, Farnbor 
ough, England 
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thermal thicket 


The thermal barrier which now limits the speed of ultra ligh speed 
aircraft can be cracked. Needed: Structural components of clevated 
temperature alloys. Problems: Finding the nght alloys; making them cas) 
to forge and machine with regular production line tools; maimtaming 


uniformity of physical propertics m production lot 


Right now, Carpenter is producing clevated temperature alloys which set 
new standards for consistent ability to mect tough amrciaft specifications 
high quality, umproved forgeability and machmability. Magine builder 
find them ideal for many critical parts. Forge shops can work them: to 
closer tolerances, get better finishes that require far Ne than usual 
machimmg. Work goes faster. Rejects are fewer 


You can get the full story of these alloy thew application, fabrication and 
chgimecnng propertic in the new booklet, *'¢ ipenter Alloys for blevated 
lemperature Service’. Get your personal copy by writing on your Company 
letterhead. ‘The Carpenter Steel Company, 125 W. Bern Street, Keading, Pa, 


[arpenier 


improved alloys for elevated temperature service 





tomorrow 


Open ears lead to the open thinking that 
made possible today’s rocket powerplants. 
They are alert ears—ears acutely sensitive 
to the unsolved problems that must be 
conquered in designing powerplants for the 
vehicles of the future. 


RMI puts a premium on just such thinking. 
Its engineers and scientists form a talented, 
alert team, efficiently and effectively 
meeting the rocket power needs of tomorrow. 


Engineers, Scientists — Perhaps you, too, 
can work with America’s first rocket family. 
You'll find the problems challenging, the 


rewards great. 


for Progress 


REACTION MOTORS, INC. & 


MEMBER OF THE OMAR TEAM 
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Upstream! 


Most people watching a salmon swim upstream 
wonder how he does it. Seems like a lot of exertion 
to move from one wet spot to another. To the 
salmon, though, the compulsive drive upstream 
cannot be denied. 

The titanium industry also has been fighting up- 
stream these past five years. A succession of pro- 
duction rapids and metallurgical waterfalls have 
been surmounted. The dangerous hydrogen whirl- 
pool was successfully skirted. The industry has now 
moved through the less white headwaters to fully 
competitive equality with other structural metals. 


Titanium alloys of high strength, light weight 


and outstanding corrosion resistance are available 
from T.M.C.A. in all mill forms and in a full 
range of sizes and gages — sheet, bar, billet, extru- 
sions, tubing and wire. Special heat-treated sheet 
of very close gage and flatness tolerances is in 
production for advanced aircraft and missiles. 


Further expansions of sponge production and 
metal finishing facilities at T.M.C.A. are bringing 
titanium within reach of an ever-expanding market 
Technical information and specialized engineering 
services are available for solving those applications 
having a strength, weight or corrosion challenge. 


be FST Titanlam SS 


TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, New York 7, N.Y. 
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AIRCRAFT 
MISSILE CONTROLS 


The components shown here are but a small cross-section of the entire range of products 
we design and manufacture. Many variations of these units have been created to suit 
specific requirements. A large part of our design effort is also devoted to the development 
of complete contro] systems having outstanding performance and reliability. 


We invite you to discuss your present and future requirements on components or control 
systems with our engincering staff. Data sheets for current models are available. Please 
direct your inquiry to our plant at Danbury, Connecticut. 


Differential 
PRESSURE SWITCH, n> 
Type 6580 Bi 
High Temperature (650° F.) DIFFERENTIAL ADJUSTMENT RANGE: 4” to PRESSURE SWITCH (High Vibration), Type 6885 
PRESSURE SWITCH, Type 6576 125” of water. SYSTEM PRESSURES: up to Integral vibration isolation. External ad- 
CONSTRUCTION: All-welded stainless steel 60 psi. RESET VALUE: 1” to 3” of water justment doubly locked. Small physical 

¥ ’ (proportional to operating point) size. Airframe, missile, rocket applications 


drag acked-ci » sensing element ; 
Sinan cane tec capeule ceasing etemons EXTERNAL ADJUSTMENTS: Separate ad- OPERATING RANGES: | to 800 psi SYSTEM PRES- 


ADJUSTMENT RANGE: 20 to 75 psia RESET VALUE justment of operating point and re- SURES: 5 to 3,000 psi. Available in single and 
2 psi CONTACTS: 1 amp inductive snap sotion. set value. Alternate style provides dual assemblies, and in absolute pressure 


~” > 1 i te ‘rat 4 t it J > 
DIMENSIONS: Diameter 1'4"; length 3', wo adjustable operating points with saeng Sao 
fixed reset values 


—_ 


[ 
} 


After Burner Fuel Control, Type 141RL37 


‘ Ss od OW OS i t it. ‘ 
— eee oan — Dual Hydraulic Pressure Gauge, Type 6966 Rotary Torque Booster, Type 141F12 

olute Unique dual poppet design maintain Dual hydraulic pressure indication Controls fuel or hydraulic pressure to apply 
constant pressure drop across the metering within envelope normally occupied high level-output force in response to low 
poppet, makes fuel flow a linear function by single indicator. DIAL SIZE: 17,” level input force. May be inserted in me 

of metering poppet lift. External adjust Instant recognition of system condi- chanical control linkage to reduce pilot 
ments permit slope and zero-shift altera- tion pointers horizontal denote full effort. 8 to 1 torque amplification. Simple 
tions of flow versus Compressor discharge pressure. No translation No reading mechanical design. Poppet operated —not 
pressure curve RATED FLOW: 3.500 to 35,000 of figures. Safety blow-out disc be- sensitive to dirt clogging. Output shaft will 
Ibs/he hind panel accept 1',° misalignment. Inherently stable 








“VAPOFLASH” Temperature Measuring Probe a, 


A high temperature measuring element intended ¢ 
primarily for gas turbine applications. Provides 
proportional pneumatic output for 100° F. change =y- 
in gas temperature Connection of several units in . . 
Pneumatic Exhaust Nozzle Actuator, Type 141F14 
Actuators are spaced equally around the tail pipe of a turbojet enyuine 
Use compressor discharge pressure directly to position the exhaust 
nozzle. Actuator tandem four-piston design provides very high force 
within small cross-sectional area. Synchonizing valves act to equalize 
position of driving points around exhaust nozzle EACH ACTUATOR: 5.000 
| Ibs force with air at 200 psi INLET AIR TEMPERATURE: 935 Fo max 
BORE: 3”. BARREL LENGTH: 315” MATERIALS: Stainless steel, bronze 


parallel for averaging permits control of exhaust 
vas temperatures by variation of exhaust nozzle 
area. afterburner fuel flow, main engine fuel flow 
or other dependent variable OPERATING RANGES: 1.000 
to 1,500° F 

Alternate style (Vapoflash Thermal Switch) pro- 
vides actuation of electrical contacts within the 
range of 1,000° to 1,500° F 


MANNING, MAXWELL & MOORE, INC. 


Te AIRCRAFT PRODUCTS DIVISION * DANBURY, CONNECTICUT * INGLEWOOD, CALIFORNIA 


M OUR AIRCRAFT PRODUCTS INCLUDE; TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS * ELECTRONIC AMPLIFIERS 
: PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS * PRESSURE GAUGES 
——— THERMOCOUPLES * HYDRAULIC VALVES * JET ENGINE AFTERBURNER CONTROL SYSTEMS. 
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Ct Temoo GROWTH tolls the. stry 


Growth — in prime contracts earned, for example, 
tells the Temco success story. 


In January, Temco announced its third prime contract 
from the U. S. Navy within a seven-month period. 
This 16-million-dollar order, for a classified guided 
missile weapons system, is another Temco engineering 
accomplishment, another advance in the company’s 
rapid growth as a prime contractor. 


In June 1956, the Navy selected Temco's TT-1 jet air- 
craft to become the nation’s first primary jet trainer 
Just six months later, the Navy ordered the Temco 
rocket-powered XKDT-1 rocket-powered missile 
target. 


& 


AIRCRAFT CORPORATION, DALLAS 


nn eee enn n nee g 


These significant events cap eleven years of sturdy 
growth at Temco. Together with other aircraft, mis 
siles and weapons systems now in development, these 
prime contracts are building Temco’s prominent posi- 
tion in America’s aircraft industry. For the engineer 
who seeks a truly rewarding career, they spell out a 
story of challenging opportunity 


Mr. Joe Russell, Engineering Personnel 
Room 103-D, Temco Aircraft Corp., Dallas, Texas 


Please send me complete details of the Temco story of 
unusual opportunities for creative engineers. I am es 


specially interested in___ 








NaME____ 


ADDRESS 


IN ENGINEERING THE BEST OPPORTUNITIES ARE IN AVIATION©IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 


\ 


IN ENGINEERING THE BEST OPPORTUNITIES ARE IN AVIATION©IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 
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A VETERAN SERVICE ORGANIZATION 


i. 


A 
FF 
Z 


World-Wide Service Facilities 


et * 


SAFEGUARDS 


“Gendt” JET IGNITION 


A world-wide Bendix service organization of well trained to receive the satisfactory performance built into 


personnel who have at their command the complete Bendix® Jet Ignition equipment, 

facilities of the service department of the Seintilla It is important to remember that when you specify 

Division of Bendix, stands solidly back of the jet Sendixn Jet Lgnition vou get not only the best in desien 

ignition equipment manufactured by this division. and performance, but you are assured that wherever you 
This veteran service organization, with over thirty fly, the finest service organization in the industry is 

years of experience in meeting ignition service problems readily available to maintain the quality that has made 

of all hinds, is equipped with the facilities, parts. and The Most Trusted Name in Ignition, 


hnow-how to assure that every customer may continue 


? 
Semnelin 
"TRADE MARK 


ee 
Senor 


Export Sales and Service Bendix international Division, 
205 Last 42nd St., New York 17, N.Y 
FACTORY BRANCH OFFICES a 
117 E. Providencia Ave., Burbank, Calif. « Paterson Building, 18038 Mack Ave. YT 
Detroit 24, Mich. © 545 Cedar Lane, Teaneck, N. J. © 5906 North Port SCINTILLA 
Washington Rd., Milwaukee 17, Wisc. © Hulman Building, 120 W. Second St, AVIATION COMPORATION 


Dayton 2, Ohio « 2608 Inwood Road. Datias 19. Texas © Boeing Field, 
Seattle 8, Washington « 1/01 “K’ Street, NW. Washington 6, D. C, DIVISION 























Steps up gear blank production 


300% by switching from bar stock 
to TIMKEN’ steel tubing 


N engine manufacturer felt that his gear blanks 

were costing him too much to make. The center 

hole had to be bored out of solid bar stock. It took a 

whole hour to turn out 29 blanks. And a lot of steel 
was wasted in the process. 


So the manufacturer discussed his problem with 
metallurgists of the Timken Company, experts in fine 
alloy steel. After study they recommended a change in 
production methods together with a switch to Timken" 
seamless steel tubing in place of bar stock. 


With Timken seamless steel tubing, the center hole 
is already there. It doesn’t have to be bored out. Finish 


boring was the engine maker's first production step. 
And with Timken steel tubing his gear blanks are now 
being turned out at 120 to 130 an hour—an increase 
of 300%. 


Machining costs have been cut by more than half. And 
because the center hole is “built-in’’, no steel is wasted. 


The files of the Timken Company contain records of 
hundreds of problems that have been solved by Timken 
fine alloy steel. If you have a tough steel problem, why 
not bring it to us? Wire, write or phone The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: ““TIMROSCO”, 


TIMKEN 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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DUNBAR 
KAPPLE 


product 


- Ne net nr ete 


which can replace rubber tubing 


Development of a flexible stainless steel hose with 
a smooth, turbulence-free interior now makes it 
possible to specify flexible metal hose in places 
where rubber or synthetic tubing formerly had to 
be used 

This flexible hose, developed and patented by 
Dunbar Kapple, Inc., has conquered the problems 
of turbulence and pressure drop heretofore com- 
mon in convoluted metal hose. 

It's now possible to have the strength and cor- 
rosion resistance of metal for use in free-flowing 
Freon, hydraulic, pneumatic or drain lines. Greater 
dependability and less deterioration are now attain- 
able with flexible metal hose and ducting in places 
where synthetic and rubber hose usage is marginal 


because of excessive temperatures and pressures. 
And, it’s at last feasible to refuel at high altitude 
with a long-lasting flexible metal hose. 

Smooth flow is assured by special fabrication. 
An outside retaining braid gives added strength. 
rhe flexible metal hose will stand pressures from 
vacuum to 1300 p.s.i. and up Inside diameters are 
'4-inch to 6 inches and up with lengths from 1-inch 
to 100 feet. 

For further information . . write in confidence 
to Batavia or: Russell Engineering, 2205 Grand 
Avenue, Kansas City; 2140 Westwood Boulevard, 
Los Angeles; C. F Russell G Company, 146 4th 
Avenue, Bay Shore, Long Island. Your inquiry will 
receive prompt attention. 


DUNBAR KAPPLE, INC. 


A Subsidiary of General American Industries, Inc. 





100 Island Avenue 


AIRCRAFT COMPONENTS DIVISION 


Batavia, lilinois 





This is the 
actual size 


a 


of Collins midget-sized 
giant performer 


Collins new 17L-8 pint-sized transmitter will be wanted by anyone with an aircraft — airlines, 
business aircraft, or private plane. Provides excellent regular or standby transmitter services 
and Collins high reliability and extra service performance. 90 crystal controlled channels 
— 118 to 126.9 mc and 3 watts into a 52 ohm antenna. In a 3” instrument case slightly 
over 8” long. All controls front panel. Separate 427A-1 transistorized modulator-power 
supply is only 7”x4'2”x3'2” and mounts anywhere without shockmounts, Total weight 5 








pounds. For DC only. 





sa G 3 . 
if 3} 


|! BELLOWS ASSEMBLIES 


Send for | 
Bellows ~ - 4 (LU rm i / 
Catalog \\) — Vs 


EA—1400 . CONTROLS COMPANY 


’ 





Thompson Retreads 
now in routine 
operation on the Viscounts 


The superior performance of Thompson Extra-Landings 
Retreads on fast, modern turbo-prop planes of leading U. S., 
Canadian, Central and South American airlines has not only 
established retreading as practical for higher-speed landings but 
has demonstrated that Thompson retreads provide the same 
high degree of safety, dependability and economy they have 
traditionally provided for other aircraft. Even now, 
Thompson has developed retreads for the still heavier weight 
loads and faster landing speeds of full jet aircraft. 


THOMPSON SH preraft Jie (orposralion 


18th and Minnesoto Streets international Airport 530 Ray Street 
Son Francisco 7, California Miami 48, Florida Freeport, New York 








Dying Gaul, Circa 210 B.C. 
In Capitoline Museum, Rome. 


PRODUCTION TO A SPECIFIED DESIGN STANDARD is most anybody’s game. In 
part, ours too. But what of the leadership it takes to create the design in the 
first place? We at Summers can proudly cite several wholly original Summers 
Design Concepts in Aircraft Guidance Instrumentation that are now 
generally adopted. For “creative craftsmanship,” Be Guided by Summers. 


Besides Systems & Instruments, Summers Designs & Produces these Components: 


GYROS: Two-Axis Free (Torquers); Servos; Servo Actuators; Integrating 
Cageable Free (Torquers); Vertical Motors; Airborne Radio Receivers; Pro- 
(gravity and case erected); Directional; grammers; Accellerometers; Engineered 
Position and Rate; Floated Rate; Redun- Electronic Packages. 

dant Gimbal Verticals ... plus: Gyro 


EXAMPLES OF APPLICATION: Missiles (Terrior, Tartar, Corporal, Bull Pup, Lacrosse, Titan, Atlas, 
and others); Piloted Aircraft; Drones; Underwater Missiles. 


)} summers 
Syeoseye Company — 


2328 BROADWAY + SANTA MONICA, CALIFORNIA 





Offices : DAYTON, OH!O, WASHINGTON, D.c. In Canada: PATLON AIRCRAFT, TORONTO 


Summers is producing: Flight Control Systems, Aircraft & Missile Components, and Flight Indicating Instruments. 
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Wilson Order Hampers Research Effort 


> Furnas’ post abolished; research and development effort under 
engineer-economist Newbury. 


SAS Opens New Trade Route to Orient 


P inauguration of Copenhagen-Tokyo service brings first crossing 
of North Pole by commercial planes. 


Infrared Challenges Radar’s Monopoly 
P Relative simplicty, lower cost, imperviousness to jamming revive 
old technique. 


AERONAUTICAL ENGINEERING TRANSPORT 
Future Navigation Needs 
Coach, Carge Traffic Lead Growth. 
Capital Reports 1956 Less 
CPA Wins New Route 
Pacific Case Enters Final Phase 
Air Travel te increase 12-17% 
New York May Ban Caravelle 
PanAm Accused of Restraint. . 
hortlines 


30 
lon, Photon Power Space Travel Hope 103 PRODUCTION 
Ryan Spotwelds KC-135 Lobes 


AVIONICS 
Digital Computer Leads Analog = BUSINESS FLYING 


RCA Radar for Missile Test New C , Was 220-Mph. Speed 4 


Lycomings to Get Free Rework 


EQUIPMENT 
somes’ — - instruments MANAGEMENT 
physics Designs Balancer Quarles Slows Boost in Budget 
Trainer for Weapons Leading Pentagon Cuts Development Cycle. . 
Douglas on Research 
Doman Named President in ates 
Who's Where 
FINANCIAL industry Observer 
Washington Roundup 


EDITORIAL 
Another Blow for Research 


COVER: Infrared photo of Manhattan Island made six years ago with equip- 
ment developed by Servo Corporation of America. Present day infrared map 
ping systems provide considerably better resolution. For exclusive Aviation 
Week report on infrared and its aviation applications see page 50. The photo, 
made at 10 a.m., was from an altitude of 3,000 ft. At a speed of 165 mph. 
it is a magnified view of the map on page 51. 

Picture Credits: 
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New magnesium alloy holds properties for 100 hours up to 700 F. 


Dow Magnesium HM21XA-TS8 alloy extends further the 
range of conditions under which light metals can be used 
in aircraft design. Second in the series of sheet alloys 
designed specifically for elevated temperature applications, 
it supplements the excellent characteristics of HK31A alloy. 
HM21XA-T8 retains its properties at temperature during 
long periods of time. Even one hundred hours at 700°F. 
results in relatively little change in tensile yield, creep and 


clastic modulus. 


Magnesium lightness is combined with strength at elevated 
temperature in HM21XA-TS8, offering new ways to save 
weight or gain increased rigidity in the design of missiles 
and aircraft. This alloy is supplied in the -T8 temper and 
can be formed in this temper without the need for further 
heat treatment after fabricating. Samples of HM21XA-TS 
along with detailed information are available. Contact your 
nearest Dow Sales Office or write to THE DOW CHEMICAL 
company, Midland, Michigan, Department MA 1400A-1. 


YOU CAN DEPEND ON 





EDITORIAL 





Another Blow at Research 


Mr. Frank D. Newbury has won his two vear fight 
to become czar of all military research, development 
and production programs. His victory is another in a 
series of blows to the cause of acronautical research 
and development emanating from the top civilian levels 
in the Pentagon, blows that are seriously restricting the 
scope and slowing the pace of this vital effort. 

We have already detailed the strangulation of the 
research and development program caused by the con 
stant level budget concept which has been accepted 
Department of Defense policy for the last several years. 


Newbury Victory 


The Newbury victory is a symptom of another disease 
attacking the roots of research and development. ‘This 
is a general downgrading and “pooh-poohing” of the 
importance of basis research. It has its origin in elder 
graduates of the American industrial system whose 
technical education came just after sail diad given way 
to stcam and more than a quarter century before the 
technical revolution wrought by nuclear fission. ‘These 
men who pride themselves on being “hard-headed” prac 
tical engineers grew up in an era of American industrial 
development that was nourished on technical principles 
provided by the prior half century's basic research. 
‘The application of these principles in the great indus- 
trial complexes where these men worked was so far re 
moved in the time scale from the basic research on 
which they were based that the connection was virtually 
invisible. 

Today the swift pace of engineering has just about 
knowledge 


exhausted the reservoir of basic scientific 


accumulated by a century of research. ‘To maimtai its 
technical pace, engincering needs an accelerated and 
expanded assault on the basic frontiers of knowledge 
by the scientists. Wathout a major senes of scientific 
breakthroughs all along the boundanes of the unknown, 
the vast and successful engineering and production cftort 
of this country will slow down to a dangerous walk in 
the foreseeable future. ‘The link between basic research 
discoveries and their application to weapon systems and 
the rest of the industrial system 1s now so close and 
vital that no modern cngincer even raises the issuc 
Ihe modern partnership of the scientist and engineer 
is a vital, delicate, difficult and basically new relation 
ship that mast be nurtured, not divorced, if we are to 
maintain technical leadership for both war and peace 
lhis is why the constant snecring at basic research, 


the downgrading of important rescarch posts in the 
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military structure and the resultant budgetary restric 
tions imposed by the “hard-headed” practical enginecrs 
whose technical outlook is limited to the steam turbine 
and internal combustion engine is producing such a 
dangerous threat to this scicnce-cnginecring relationship 

In addition to the clevation of Mr. Newbury to be 
overseer of all things technical in the Pentagon there 
is other evidence of this trend. After creating assistant 
secretary posts for research and development in all three 
military services, it has now been decided to do without 
at least one of the new jobs. In the 
the post of Assistant Secretary for Research and De 


velopment has existed for several years, the vacancy 


Air Force, where 


created by the resignation of Trevor Gardner im protest 
over polices which Mr. Newbury heartily endorses has 
never been restored to its prior level. ‘The post has been 
filled temporarily by Richard Horner, an extremely cap 
able civil service career man, but his role has been vitiated 
by the handicap of serving only im an “acting” capacity 
There has been no move by USAF Secretary Quarles 
cither to give Mr. Homer permanent status im the post 
or to recommend appomtment of another permancut 
assistant secretary for this job. ‘Thus by a simple burew 
cratic maneuver the cause of research and development 
within USAF has been moved down several notches in 


the command echelon. 


Obstructionist Record 
Mr. Newbury’s view on advanced acronautical develop 
He bitterly 
opposed such developments as the KC-135 jet tanker and 


the P6M jet flying boat 


development decisions on jet engines from paper designs 


ment are well known to the aircraft industry 
He authored a plan to make 


instead of performance tests. He promoted a scheme 
to dictate new cngime standards from his Pentagon office 
rather than rely on the fertile brains of the imdustry 
Que embittered research and devel 
Newbur 


philosophy dunng Pentagon service remarked that thi 


powerplant experts 


opment man who had the benefit of Mir 


philosophy if pursued to its logical conclusion would 
lead us to a policy of fighting World War TE with the 
1903 Model Springfield nfle because, “We are all tooled 
up for them. ‘There are no development problems and 
it's a proven weapon.” 

Steady detenoration of the role of research and develop 
ment in the Pentagon will prove to be a dangerous trend 
It will make the Russian’s avowed goal of surpassing us 
technically much easier. 

—Robert Hotz 
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THERMOCOUPLES TAKE 
JETS TEMPERATURE 





Fenwal Harness 
Is Foolproof, 
Has Long Life 


ASHLAND, MASS. One me- 
chanic who'd never seen Fenwal’s 
Jet Engine Harness before installed 
it properly in fifteen minutes. 

A fool would need a few minutes 
more to do the trick, but he’d have 
to be an idiot to get it on wrong. 
Fenwal makes the harness, which 
senses a jet’s exhaust temperature 
with thermocouples, as simple as it 
can possibly be. It can be used for 
indication, control, or, with certain 
inexpensive modifications, for both. 

The service-life of the harness is at 
least hundreds of hours in excess of 
Government specifications. The ac- 
tual life can only be given as more 
than a thousand hours, since field 
tests were called off at that point, 
with absolutely no signs of failure 
apparent. 

Fenwal pre-forms the harness to 
fit your engine, and the installer 
simply slips it around the tail cone. 
Only two bolts for each thermo- 
couple lock the thermocouple to the 
harness and the harness to the 
mounting boss. All thermocouples are 
keyed, so that they can be installed 
only in the proper way. 

Terminal studs have been elimi- 
nated and vibration-induced 
breakage and short circuiting have 
been eliminated too. In place of 
studs are curved buttons on the 
thermocouples and flat buttons on 
the harness. These buttons make the 
contact between the thermocouple 
and the harness. 

As for maintenance, nothing could 
be simpler. If it ever becomes neces- 
sary to replace a thermocouple, only 
two bolts are involved. Since the 
contact buttons are exposed to air 
flow, removal of moisture and foreign 
particles from them is virtually auto- 
matic. The harness itself needs no 
care, since it is sheathed in stainless 
steel, and the bus bars are insulated 
with a special hard asbestos. 
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RELIABLE AND FOOLPROOF — This Fenwal Jet Engine Harness senses jet engine tempera- 


tures with interchangeable thermocouples for indication and control 


urposes. It is 


exceedingly simple to install. It has been service tested for 1000 hours without failures. 


You don’t have to worry about the 
effects of differential expansion on 
the harness, either. The assembly is 
semi-flexible, and puts only light 
stresses on the bosses. The bosses 
don’t have to be ‘‘beefed up.” 

The system performs at ambient 
temperatures up to 1200°F, and 
Fenwal is prepared to make systems 
for higher temperatures on request. 

It is remarkably light. A four- 
thermocouple system with a 21-inch 
diameter harness, for instance, weighs 
only 3.6 pounds, bolts and all. 

You will have no trouble integrat- 
ing the system with your own indica- 
tor or control schemes, or both. The 
circuitry is simple, too, with balanc- 
ing resistors in the thermocouple 
mounting pads for maximum control 





accuracy. Tolerances are such that no 
adjustments are needed when a 
thermocouple is replaced. 

Contact your local Fenwal Sales 
Engineer, or write to Fenwal direct 
to learn how this system and other 
widely useful Fenwal concepts can 
solve temperature control problems 
now facing you. Fenwal Incorpo- 
rated, Aviation Products Division, 
123 Pleasant Street, Ashland, Mass. 


CONTROLS TEMPERATURE 
--» PRECISELY 





WHO'S WHERE 





In the Front Office 


Edwin H. Herzog of the New York Stock 
Exchange, and Amon G. Carter, Jr., presi- 
dent of the Fort Worth Star-Telegram, 
directors, American Airlines, Inc. 

T. Hamil Reidy, board chairman and 
treasurer, Skymotive, Inc., Chicago, III. 

Walter F. Rockwell and Woodford D. 
Miller, directors, Robertshaw-Fulton Con 
trols Co., Greensburg, Pa. Also: John A. 
Robertshaw, Jr., a vice president. 

Dr. Robert P. Peterson, president, Ap- 
plied Research Inc., Chicago, Il. 

K. M. Bartlett, president, Horizons, Inc., 
Cleveland, Ohio. 

J. F. Forster, executive vice president, 
Vickers, Inc., Detroit, Mich. 

W. R. Miller, vice president, Longren 
de Mexico, the Mexican Corporation of 
Longren Aircraft Corp., ‘Torrence, Calif 

John F. Taggart, vice president-customer 
relations, Century Engineers, Inc., Bur 
bank, Calif. 

Adm. Curtis S$. Smiley (USN, ret.), a vice 
president and general manager-Instrument 
Division (Flushing, N. Y.), Sterling Precision 
Corp., New York, N. Y. 

john H. Mahoney, a vice president, Sea- 
board & Western Airlines, Inc. 

Irvin Medgebow, vice president-contracts, 
Kellett Aircraft Corp., Horshan, Pa. 

Earl D. Hilburn and John M. Hunt, vice 
"ka Link Aviation, Inc., Binghamton, 
N. Y. 

George Bales, vice president-enginecring, 
Arkwin Industries, Inc., Westbury, N. Y. 

Dr. Harvard L. Hull, vice president of 
Litton Industries, Inc.. (Beverly Hills, 
Calif.), appointed general manager of the 
subsidiary company, Litton Industries of 
Marvland, Inc. (formerly Ahrendt Instru- 
ment Co.), College Park, Md 

Glenn A. Walters, a vice president, Dalmo 
Victor Co., Belmont, Calif 

Dr. William F. Ayer, vice president- 
director of engineering, Granger Associates, 
Palo Alto, Calif. Also: Hugh D. Kennedy, 
production manager. 

Jack R. Graham, vice president and gen- 
eral manager, Timming Aviation Limited, 
Montreal, Canada. Also: Victor R. Ben- 
nett, secretary 

Dr. L. L. Wheeler, vice president-indus- 
trial relations, Sperry Gyroscope Co., Divi- 
sion of Sperry Rand Corp., Great Neck, 
as Bs 


Honors and Elections 


Claire L. Egtvedt, chairman of the Boeing 
Airplane Company, has been named the 
University. of Washington's most. distin 
guished alumnus for 1957. Each vear the 
University’s Alumni Association — presents 
the “Alumnus Summa Laude Dignatur’ 
award to an outstanding living graduate 

Donald W. Douglas, president of Douglas 
Aucraft Co., received a special award from 
the Los Angeles Council of Engineering 
Socicties in recognition of his contrrbution 
and achievements in aircraft and missile en 
gineering 

(Continued on p. 93) 
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INDUSTRY OBSERVER 


© Prototype of Convair's Atlas intercontinental ballistic missile is scheduled 
to be test launched from USAF’s Missile Test Center, Cape Canaveral, 
Fla., in about two months. Primary purpose is to test the missile’s propulsion 
system. Missile configuration will not include the Atlas guidance system 
or true nose cone. Nose will be mercly faired for test 


> Grumman Aircraft has won a Navy competition for a new airborne early 
warning patrol plane. Winning Grumman design calls for a flying boat 
configuration. 


> Convair has a Navy order for two prototypes of a new fiving boat anti 
submarine-warfare aircraft. Powerplants will be Wright ‘Turbo-Compound 
engines. 


> Madigan Guided Missile Corp., an affiliate of Madigan Corp., Carle Place, 
Long Island, N. Y., is proposing to USAF and Navy a probe-and-drogue 
refueling aid embodying a heat-secker principle similar to that used in 
Navy's Sidewinder missile. The system, adaptable to both bombers and 
fighters, embodies an infrared pulse system and seeker that combine to pull 
the probe and drogue together, eliminating much of the hit-and-miss 
approach now necessary in refucling operations. 


© Bristol Acro Engines Ltd. has developed a new model of its Orpheus 
lightweight turbojet which operates in the 6,000 Tb. thrust class. “This 
compares with 4,850 Ib. thrust for earlier models of the Orpheus 


P Douglas Aircraft has proposed an STOL transport (Model 90) for aerial 
resupply of carrier task forces at sea. The Douglas proposal involves an 
aircraft of 60,000 Ib. gross weight using turboprop powerplants. Fairchild 
has also submitted a ficet aerial re-supply Seagull embodving folding-wing 
models of the C-123 (AW Jan. 21, p. 50). 


© General Electric’s Evendale, Ohio, plant is studying design refinements 
aimed at improving thrust of the J79 turbojet by 10% -15% J79 now has 
guaranteed thrust of 10,000 Ib., with an afterburner adding approximately 
another 5,000 Ib. Refinements may include a decrease in the compressor 
root diameter to increase blade length to handle more air and a change of 
blade configuration and spacing. 


P Army has now laid down precise takeoff requirements for VTOL and 
STOL aircraft. A VTOL must get off the ground without any roll and 
clear a 50-ft. obstacle in 250 ft. STOL aircraft are allowed ground roll but 
nrust be able to clear a 50-ft. obstacle 500 ft. from its starting point. 


> Bristol Olympus B. O1.6 split compressor turbojet that recently completed 
its official 150 hr. type test for a rating of 16,000 Ib. thrust also has been 
run for 150 hr. at full takeoff power of 13,000 Ib. thrust. 


P Research by National Advisory Committee for Aeronautics’ Langley 
Laboratorics has spurred industry interest in jet augmented flap as a means 
of decreasing landing and takeoff speeds and distances of transport aircraft. 
NACA is investigating both the British system, with engines embedded in 
the wings, and its own system whereby diverted thrust is obtained from 
podded engines mounted on pylons (AW Oct. 15, p. 26). Almost every 
U.S. airframe manufacturer has viewed NACA’s work in the field. 


P lest pilots of Convair's supersonic B-55 Hustler have found that computed 
power settings for test flights are too high. ‘To mamta desired airspeeds, 
pilots have to reduce the power settings from those first beheved necessary 
Pilots also sav the Hustler passes through Mach 1 without any tremors o1 
vibration. Only indication 1s when the Mach meter makes the jump 


> Princetorw University is investigating stability and control characteristics of 
unducted flying platforms for the Army's Transportation Research and Engi- 
neering Command. 




















ALCAN HiGHWwAR 


Head and shoulders above the rest 


Wherever you fly .. . from Alaska to the Horn... the exciting new FAIRCHILD 
Fairchild F-27 propjetliner outperforms all other aircraft in its class. 
Fastest and most versatile short-to-medium haul aircraft, the F-27 
is powered by airline proven twin Rolls-Royce propjet engines. 
Tailored to the needs of the airline operator and the air traveler, its spacious 
pressurized and air conditioned cabin provides seating for up to 40 passengers. 
Cruising at 280 mph., the F-27 has exceptionally good short landing and 
takeoff performance. It’s economical to operate, economical to buy. 
Address inquiries to: R. James Pfeiffer, Executive Director of Customer Re- 
lations, Fairchild Engine and Airplane Corporation, Hagerstown 15, Maryland. 


THE FINEST AIRCRAFT FOR AIRLINES, CORPORATIONS AND MILITARY SERVICES. 








Cause and Effect 


Results of a press conference can sometimes go awry, 
as evidenced last week by press and stock market mis 
interpretations of remarks made by Defense Secretary 
Charles E. Wilson. 

At his press conference, Wilson was asked just what 
factors would be considered in any possible change in 
the production rate of Boeing B-52 jet bombers. The 
following exchange resulted: 

Wilson: The progress we have made ourselves with 
B-52 production, what we think the Russians may have 
made in their comparable airplanes and what the pros 
pects are for some new planes that we have got, par 
ticularly the B-58. 

Press: Is the (Convair) B-58 considered the successor 
plane to the B-52? 

Wilson: Some people think that it is, and some people 
think it isn’t. Depends on how much you refuel it and 
how you handle it. 

Press: A competitor for the money though? 

Wilson: Yes, largely. 

Press: What do you think, sir? 

Wilson: I could think better after I got the report of 
the test (of the B-58). 

Next morming, two hours after the stock market 
opened, a news association reported from Wall Street 

“Stocks of Boeing Airplane and General Dynamics 
(Convair’s parent company) moved widely on word that 
the government is considering replacing the Boeing B-52 
bomber with a more modem plane. 

“Boeing tell 33 to 484 while General Dynamics rose 
14 to 604.” 

Still later, Boeing’s stock had dropped by more than 
four points. By the end of the day's trading, however, 
it had recovered more than half its loss after the Air 
Force issued a statement that Boeing still had firm orders 
for 502 B-52 bombers costing about $8 million each. 


Ceiling Zero 


Rep. John Moss (D.-Calif.), chairman of the House 
Government Information Subcommittee, has asked 
Defense Secretary Charles FE. Wilson to explain why a 
telephone recording of military weather forecasts ends 
with the statement: “This information is for mulitary 
use only and dissemination to the public is not author- 
ized.” 

Moss points out that the telephone extension is pnnted 
on the front of the Pentagon phone book and that “any 
one in the world” can obtain the forecast “by calling 
the Pentagon from the corner drug store or from the 
Kremlin itself.” Moss said his subcommittee has come 
across ““ a number of unusual applications of security, 
but this appears to be a new technique.” He asked 
Wilson to cite his authority for this kind of “verbal 
classification.” ‘The subcommittee will quiz the Coolidge 
Committee on Classified Information and its staff next 
weck on their recent report on Defense security policies. 


Army or Wilson? 


Army’s sensitivity over its guided-missile role was 
demonstrated once again last weck after Defense Secre 
tary Wilson said Jupiter IRBM project has been “can- 
celed” for all practical purposes. 

The announcement was promptly denied by the 


Washington Roundup 





Army, despite the fact that Wilson already has ruled 
that the Army-designed Jupiter will be operated by the 
Air Force when, and if, it is produced. 

Both the Jupiter and USAF’s competitive Douglas ‘Thor 
will be continued, the Army said, and one or the other 
dropped only after an evaluation. 

Wilson indicated that funds for the Jupiter will be 
sought only to finish “any hardware or tests that we 
clearly started to prepare for.” The Defense Secretary 
ruled in November that any money for the Jupiter in 
Fiscal 1958 would come from USAF, and it is not ex 
pected that this branch of the services will donate 
generously and willingly. 

On the subject of land-based ground-to-air missiles, 
Wilson said it is up to the Army to decide the relative 
merits of its Nike and the Navy-developed ‘Talos 


Unprecedented Endorsement 


Civil Aeronautics Board startled the aircraft industry 
last week with an unprecedented endorsement of bau 
child’s F-27 turboprop transport. ‘The endorsement was 
issued in the form of a press release on official CAB 
stationery. 

Vhe release quoted CAB members, who had just toured 
airchild’s Hagerstown, Md., plant, as describing the 
V-27 as an aircraft that will give the “airlines a chance 
to furnish rapid, short-haul transportation.” 

Member Chan Gurney, for example, was quoted as 
saying the 27 “wall provide better service on a reason: 
able cost basis to the ultimate benefit of the carners, the 
communities served and the general public.” Harmar 
Denny and Chairman James Durfee, the other two 
members who made the trp, were equally enthusiastic 

In the eyes of Fairchild, and its competitors, the 
press release was as good as an official endorsement 

The CAB pointed out that Board members held a press 
conterence last November after visiting the plants of 
Boeing, Convair, Douglas and Lockheed. 

A press conference, however, lacks the selling quality 
and staying power of an official release. One competitor's 
iepresentative also complaimed that in the November 
press conference, the Board “cautiously reframed from 
showing enthusiasm for any one plane” but ‘— 
instead, the progress of jet development in genera 


Congress 


House Armed Services Investigating Subcommiuttec’s 
scheduled long look into military procurement practices 
(AW Feb. 25, p. 354) got off to a slow and grinding 
start last week, Consensus is that it will be several weeks 
before the probe moves into airframe subcontracting 
practices. Other Hill developments: 
© CAB Appointment. Public hearings on the noma 
tion of Louis Hector to a Democratic post on the Civil 
Acronautics Board are scheduled for March 13 befor 
the Senate Commerce Committee. ‘Thus far, there is no 
evidence of any opposition to the appointment, although 
several Democrats Sass expressed their disapproval of the 
administration’s policy of appointing Eisenhower sup 
porters to Democratic posts. Although a Democrat, 
Hector voted for Eisenhower in both 1952 and 1956 
e Celler Report. The House Anti Monopoly Subcom 
mittee, which conducted lengthy hearings on air trans 
portation last vear, does not expect to issue a report on 


its findings for another month —Washington staff 
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Wilson Order Hampers Research Effort 


Furnas’ post abolished; 


research and development 


effort placed under engineer-economist Newbury. 


By Claude Witze 


Washington—I'rank D. Newbury, 76- 
year-old retired engineer with a decided 
coolness toward research and develop- 
ment, won his four-year fight last week 
to control the Defense Department's 
R & D effort } 

Departure from the Pentagon of Dr. 
Clifford C. Furnas, who left the post 
of Assistant-Secretary for Research and 
Development to return to his job as 
chancellor of the University of Buffalo, 
gave Newbury his long-awaited oppor- 
tunity. 

Dr. Kurnas’ old job has been abol 
ished, along with *Newbury’s original 
post as Assistant Secretary for Engineer 
ing. In their place, Defense Secretary 
Charles EF. Wilson created an Assistant 
Secretary for Research and Engineering 
and named Newbury to the position 

One of the country’s leading scien 
familiar with the situation and 
Newbury’s career at the Pentagon told 
Aviation Week that “Mr. Wilson is 
getting ready to fight World War Il 
better, not to fight World War TL.” 
This man said he was “flabbergasted” 
and that “the wrong office has been 
abolished.” 


tists 


Furnas Opposed Move 

The shakeup creates a situation that 
Dr. lurnas struggled to avoid during 
his tenure. When he left his desk a 
few weeks ago, he reiterated his stand 
that the engineering aspects of new 
weapon development should be under 
control of the Assistant Secretary for 
Research and Development. He fur 
ther suggested that Mew bury’s office 
be abolished and its duties shifted to 


a deputy of the Assistant Secretary for 
Research and Development (AW Feb. 
18, p. 28). 

Instead, Secretary Wilson, who also 
possesses a cool attitude toward re- 
search and development, promptly 
moved Newbury into the top post. 

Less than a year ago, Dr. Furnas 
threatened to quit when Newbury was 
given jurisdiction over “technical as- 
pects of development projects,” taking 
this area away from the Assistant Sec- 
retary for Research and Development 
(AW March 5, 1956, p. 27). ‘The order 
was withdrawn, and Dr. Furnas served 
out his promised 18 months of duty. 


Emphasis on Engineering 


Before Dr. Furnas, Newburv’'s effort 
to exercise more control over weapens 
in the development stage was opposed 
by Donald A. Quarles, at that time 
Assistant Secretary for Research and 
Development and now Secretary of the 
Air Force 

Phe almost inevitable emphasis upon 
cngineering that will come under New 
burv’s rule will be a source of increas- 
ing distress to the Defense Depart 
ment’s staff of about 100 professional 
scientists and technologists 

Anticipating their cool reaction, 
Wilson denied in his announcement 
of the change that the shift will cut 
down their contribution to the overall 
program. He also pointed out that the 
consolidation of the two offices was 
recommended by the Hoover Commis- 
sion 

Actually, the scientists are not dis 
turbed by the change in the table of 
organization 

They are upset by the inclusion of 





ability. 


arsenals, 





Why Newbury? 

Washington—Defense Secretary Charles E. Wilson says he appointed Frank D. 
Newbury to the new post of Assistant Secretary for Research and Engineering 
because “he was competent to do the job and he was available.” 

Wilson also told a press conference that the new assistant secretary “has no 
uuthority to operate, as such.” His job, the Pentagon boss declared, is to advise 
Wilson on what should be done, “and whether it is done or not is up to the 
secretary, and the services and the people that do it.” 

Newbury's big asset, according to Wilson, is in his administrative and executive 
Wilson also maintains that the Defense Department has practically no 
research activity, that most of it is in the hands of contractors, laboratories and 


It is no secret that Newbury and Wilson hold similar views on the value of 
research to the defense effort. Secretary Wilson says he is not trying to “downgrade” 
research, but that he favors “directed research” as opposed to “pure research.” He 
feels, and Newbury is in agreement, that defense funds should not be spent on 
research projects that do not appear vital to the defense effort. 








% 


Frank D. Newbury 


“engineering” in the new assistant sec- 
rctary’s title to the climination of “de- 
velopment” and by the choice of New- 
bury to head the office. ‘They fear the 
‘nuts and bolts” approach will seri- 
ously cripple technological progress 

In his carly Pentagon career, New 
burv ran afoul of jet engine manufac 
turers with an attempt to establish 
stringent specifications for gas tur 
bines, regulating size and thrust, and at 
tempting to freeze them before pos 
sible development advances could be 
incorporated. 

IIc is known to have opposed Boe 
ing’s KC-135 jet tanker program and 
blocked some carly orders for the Mar 
tin P6M SeaMaster. 

There was hope among. scientists 
that Newburvy’s approach would be off 
set to some degree by appointment of 
William M. Holaday as his deputy 
Holaday served for a year as assistant 
to Dr. Furnas and is credited with 
being a scientist as well as enginccr. 

Holaday is 20 years younger than 
Newbury and, unlike his boss, has 
worked in research and been associated 
with professional societies such as the 
Society of Automotive Engineers, In- 
stitute of Chemical Engineers, Socicty 
for ‘Testing Materials and the Indus- 
trial Research Institute. He has been 
active in the National Advisory Com- 
mittee for Acronautics, specializing in 
aircraft fuels and powerplants. 

Newbury’s background is almost en- 
tirely that of the engincer, adminis 
trator and economist. He graduated 
from Cornell University in 190] and 
spent his entire career with Westing 
house Electric Corp. In 45 years with 
that firm he rose to become a vice 
president and member of the board. 
His major experience was in the design 
of steam turbines, management and 
administration. 
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Grumman WF-2, an carly warning modification of the TF-1 Tracker, mounts .051 alumi- 

num alloy skin radome above fuselage on prototype. Production version radome probably 

will be fiberglas honeycomb sandwich. Radome dictated complete redesign of tail to 

provide twin vertical fins at stabilizer tips. It also meant redesign of wing folding geometry 

rumman urns because of interference of radome with folded outer panels. Other changes: wing mid- 
section modification for additional fuel; 18-in. extension of fuselage forward cabin area to 

improve airplane balance; nose wheel strengthening; complete tail wheel redesign because 

© WF-2 becomes tail wheel airplane with wings folded. WF-2 is a four man, five place 
TF-] into WF- airplane—two pilots, two operators. One pilot moves to tactical director's seat, otherwise 
unoccupied, during operations, Hazeltine Electronics Corp., Little Neck, N. Y., will pro- 

vide radar cquipment. Grumman submitted design Jan. 13, 1956, flew prototype in 


less than year. 
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Quarles Slows Bid for Boost in Budget 


By Katherine Johnsen 


Washington—Assurances by Aur Force 
Secretary Donald A. Quarles that the 
U. S. is “substantially” ahead of the 
USSR in long-range strategic air capa- 
bility—and will remain so under the ad- 
nunistration’s program—at least tem- 
porarily dampened moves in the Senate 
last week to boost USAF’s proposed 
budget of $17.7 billion for Fiscal 1958. 

Quarles told the Senate Armed 
Services Committee 

“While at one time Bisons appeared 
to lead B-52s in production, the present 
indications are that B-52s are substan- 
tially ahead in numbers as well as 
quot, and there is every prospect that 
they will remain so.” 


Fiscal ‘57 Boost 


Last year, the Senate added $900 
million to USA's procurement budget 
to boost the B-52 program after testi- 
mony by Gen. Curtis LeMay, com- 
mander of the Strategic Air Command, 
that strategic air supremacy could pass 
from the U. S. to Russia during the 
1958-60 period, 

And despite Quarles re-calculation of 
Soviet strategic air strength last week, 
Sen. Richard Russell (D.-Ga.), chairman 
of Senate Armed Services Committee, 
suid he still considers the $900 million 
addition a wise move. “It pressured the 
Defense Department to raise the goal,” 
he said, “and get B-S2s into an Air 
horce in’ being.” 

Russell said he ‘would like 
the present production target of 20 
B52s monthly adhered to, “but I 
would not be too critical if it is not.” 

B-52 production, now running at ap 
proximately 12 a month, ts senhatively 
scheduled to reach a maximum of 17 
# month m about one year. 


to sec” 


B-52 Program 


The Air Force has programmed 603 
B-52s, 502 from Fiscal 1957 and _pre- 
viously appropriated funds, and 101 
from Fiscal 1958 funds. 

Quarles suggested, however, that the 
program may be mereased and said: 

“Further production of the B-52 
bevond the 603 requirement depends 
upon the progress of our first: super- 
sonic bomber—the B-S8—which is a 
follow-on for the B-47 medium bomber. 

“If it should prove necessary or de 
sirable to delay the production of the 
B-58, we may apply a part of the 
funds earmarked for the B-58 to sup 
port a larger B-52) program.” 

After Quarles testimony, Russell said 
the new estimate of Russia's strategic 
air strength is “hazy’’ but added that 
last vear's calculation was “also hazy.” 
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He said his main concern with the 
USAF budget is the cutback in the 
nuclear aircraft program. ‘There has 
been, he said, “a drastic reduction” 
in the program of a year ago, and 
“[ am not very happy about it.’ 

Sen. Stuart Symington (D.-Mo.) 
challenged Quarles’ optimistic picture 
of USAF’s Fiscal 1958 budget in a 
speech on the Senate floor. Specifically, 
he challenged the Secretary's claim that 
the Fiscal 1958 budget is “roughly 
$2.5 billion” above Fiscal 1957. The 
ical increase, Symington said, is only 
$66 million. 

Although President Eisenhower orig- 
inally asked for only $16.5 billion for 
liscal 1957 as compared with $17,756 
million for Fiscal 1958, Symington 
pointed out that the Fiscal 1957 budget 
was raised through congressional efforts 
to $17,690 million. ‘This puts the 1957 
budget to within $66 million of the 
proposed 1958 budget. 


Quarles on R & D 


Quarles said USAIF’s research and 
development program is “as strong 
as I believe it needs to be if we are 
to meet the Communist challenge to 
our qualitative position” and added: 

“Inventory lead-time, which has come 
in for some criticism recently, is not 
in itself a good measure of the effective- 
ness of development effort. ‘The real 
question is not how long it takes to 
do the job, but how good the job 
is in relation to the state of the art 
and, particularly, the state of the com- 
petitor’s art when it reaches the opera- 
tional stage. 

“The cight vears that we took to 
bring out the B-52 bomber in com- 
parison with an alleged four or five 
vears required by the Soviets for their 
Bison bomber is a good case in point. 


In the first place, | doubt that we 
know just what the comparable Sovict 
interval was. 

In the second place, the facts are 
that the B-52 is a substantially more 
advanced and higher performance 


weapon system than the Bison. . . . 


‘Minor Consideration’ 


“It seems fair to conclude that the 
development interval, whether it is four 
vears or cight years, is a minor rather 
than a major consideration. The im- 
portant point is to be sure that the 
weapon system finally produced is at 
the forefront of the art.” 

Quarles maintained that the Fiscal 
1958 program planned for USAF mects 
the major test: “To confront would-be 
aggressors with a retaliatory capability 
which they could neither destroy nor 
escape.” 

Meanwhile, in a speech indicative of 
the general budget-cutting trend in 
Congress, Rep. Thomas Curtis (R.- 
Mo.) charged that “a good bit of the 
Russian military buildup comes from 
our own military sallichianals propa- 
ganda machine, which uses this theme 
to bolster its requests for appropria- 
tions.” 

He added: 

“The military establishment is led by 
dedicated leaders who remember the 
twenties and early thirties when it was 
so starved that it could not carry out its 
basic function to defend our socicty 
against external forces. ‘They are deter- 
mined to see that this does not happen 
again. But, in doing this and pursu 
ing their course and using the tactics 
they have used and are still using, thes 
are hurting the ability of our countr 
to meet the problems that face us in 
the world today. ‘They are playing up 
Russia’s game of bluff.” 


Pentagon Cuts Development Cycle 


Washington—Pentagon has made 
progress in its one-year effort to shorten 
the concept-to-inventory cycle for mili- 
tarv aircraft, according to Defense Sec- 
retary Charles EF. Wilson. 

Wilson released a report on action 
taken by the Army, Navy and Air Force 
to carry out recommendations of the 
Manned Aircraft Study Group but still 
refused to remove the classification label 
from the group’s report which was sub- 
mitted to him last July 25. Informed 
sources say there is almost nothing of 
a classified nature in the document, but 
that it is being withheld because it 
“steps on a few toes.” 

The recommendations of the com- 
mittee included a plea for placing more 
management responsibility in the hands 


of industry (AW Sept. 17, p. 26). 

The Defense Secretary savs consulta 
tions with industry leaders are under 
way, but his list of accomplishments 
since last summer includes no reference 
to the committee's decision that indus 
try should have more freedom in filling 
its contracts. 

This is what the Department of De 
fense savs has been done to speed the 
cvele: 
¢ Establishment of more adequate long- 
range planning groups to define weapon 
needs for cach of the armed forces. 

@ Steps to uncover sources of ideas for 
new weapons and components, with 
emphasis upon the contributions of in- 
dustry research and design experts 

e Earlier and more continuous review 
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Trident Carries New Missile 


First flight pictures of French Trident Il with armament layout show one of two rocket engines firing. Second plume appears to be 
exhaust from turbopumps from belly vent ahead of tail. Missile is a mockup of future air-to-air weapon. ‘Trident was scheduled to 
use a French Matra type missile. Trident I, powered by two wingtip mounted Viper turbojets as well as two SEPR liquid propellant 
rockets, has reached Mach 1.9 in level flight at probable altitude of 40,000 ft. (AW Jan. 28, p. 33). 


cich department of new weapons pro. DOuglas Fears Research Imbalance 


grams 
e Appointment of senior, experienced 
officers to act as managers of each new 
aircraft development program 

e Duty tours of three to five years for 
weapon system —s managers raining 
programs have been instituted to pre 
parc future program managers 

¢ Reduction in the complexity of con- 
tracting procedures, design specifica 
tions and reports required from imdus 
trv, and carher action to acquire long 
lead-time materials, tools and facilities 


USAF Progress 


A report to Wilson from Reuben B 
Robertson, Jr., Deputy Secretary of 
Defense who was chairman of | the 
Aircraft Study Group, cites USAI 
progress during 1956 under the “System 
Requirement Release Procedure” in 
itiated well over a vear ago by the Aur 
Research and Development Command 

Robertson said the program, designed 
to make industry cognizant of USAF’s 
leading problems, has resulted in_ the 
creation of 148 study groups in 44 com 
panies, cach engaged im work that 
should speed the development cycle 
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Los Angeles—Balance between 
search and practical engineering may be 
losing out in the defense effort, Donald 
Douglas, president of the Douglas Au 
craft Co., told the Los Angeles Council 
of Engineering Socictics 

‘At present,” Douglas said, “under 
pressure of keeping pace with am 
potential enemy, large sums are bemg 
pent on “study contracts.” We find 
a growing number of Companies prima 
nly engaged im this kind of activity 
Is it possible that our government. 4: 
overdoing the tudy contract” busine 
md thereby is helping create our much 
publicized engineer shortages? 

‘T think this channeling of too much 
cngincermg talent m= such directions 
has an adverse effect, for example, on 
our ability to design, produce and 
develop quickly new and better aircraft 
In our striving to find the ultimate 
weapon of tomorrow, we should not 
neglect the we ipons of today for that 
is when we mav need them 

Now, before official evebrows begin 
to rise and rebuttals begin, let me hasten 
to affirm my belief m the unportance 


of research ints purest form, Obs woursly 
we must have it in order to acquire the 
basic knowledge upon which our engi 
necnmg and production depend Wi 
must have the research scientist and 
the practical enginect Nivo onkly con 
com 1s to keep the ratio in’ balance 

Douglas emphasized lis vicws at tha 
pomt by saving And | think of 
late at ha hown a tendency to wing 
omewhat out of balance.” 

Douglas commented on the status of 
young cngmecrs in the situation 

boo often | thaok Vvouny cngineci 
vicld to the lure of thes 
COM pPAnics md neglect ther long 


peciilized 


range iterest It ws truce that voung 
men afhfhating with such compans 
tttam relatwoly high pay carly an thea 
Carec! What actually has happened 


is that they have reached a plate i 
rather quickly and then often have ne 
further heights to ih 

By Comparison the soung man whe 


eors to work for a large, fully ante grated 
Company chgaged im ictual production 
has meoreased ti prospects imnimcasur 


ably 
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Longer Range 
Nike Carries 
Atom Warhead 


COMPARISON of Nike Ajax (above) and 
Hercules (left) in their launchers illustrates 
design changes which give later model 
greatly improved performance. Changes in- 
volve wing planform, control system, four 
rocket tandem booster, and booster fins. 
Body length is increased and diameter is 
more than double Nike Ajax. 
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NIKE HERCULES, carrying a nuclear war- 
head with higher speed, altitude and range 
performance than its predecessor Nike Ajax, 
greatly increases the Army's anti-aircraft 
capability. The new missile shown on 
launcher (above) and during firing tests 
(below), is officially scheduled to become 
operational in the “relatively near future.” 

Its range of more than 50 mi., and im- 
proved altitude performance will enable 
established Nike batteries near targets to 
engage the most modern aircraft before they 
reach their bomb release points. This was 
not possible with Nike Ajax. The nuclear 
warhead makes each missile effective against 
a formation rather than a single plane. 

Existing Nike ground control equipment 
may be used with the Hercules after some 
modification, which also increases the effec 
tiveness of Nike Ajax. Hercules wing plan 
form indicates that its operating Mach num- 
ber is substantially above the Ajax. Canard 
controls of the earlier missile have been re 
placed on the Hercules with fixed forward 
damping fins and movable surfaces on the 
wing trailing edges. Nike Hercules has ex 
treme maneuverability at altitude. Maxi 
mum slant range of Nike Ajax during tests 
has been approximately 26 miles (AW June 
4, 1956), Nike Ajax was Nike I; Nike Her 
cules was Nike B. 

Western Electric Co. is prime contractor 
for Nike Hercules, and builds ground guid 
ance and control equipment and missile 
guidance at its Burlington and Winston 
Salem, N. C., plants. Douglas Aircraft 
Co. is producing the missile at Santa 
Monica, Calif. 
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SEQUENCE CAMERA TRACKS F3D as it lands (behind B-50) under control of Bell-developed Automatic Carrier Landing System. 


Bell System Permits Hands-Off Landings 


4 


F3D NEARS TOUCHDOWN under control of ACLS, whose mobile units are shown in 


lower photo. Equipment, housed in van used for tests, actually occupies very small volume. 
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By Evert Clark 


Buffalo, N. Y.—Bell Aircraft Corp 
unveiled an automatic carrier landing 
sistem last week that allows hands-off 
landings in zero-zero weather 

Developed for Navy's Bureau of 
Ships and USAF’s Air Research and 
Development Command, the system is 
casily applicable to any modern aircraft 
containing cither an instrument landing 
s\stem-autopilot or data link-autopilot 
combination 

Both the Air Force and Army have 
shown interest in’ its application to 
helicopters, and several missile manu 
facturers have indicated interest in the 
svstem’s use for recoverable missiles 

More than 1,200 successful landings 
have been made since Mav 5, 1954, 
with a Douglas /3D, North American 
I-86 and B-25, a Cessna 310 and a 
Convair 340 

The Navy system will go aboard a 
carrier shortly for sea trials. The basx 
system passed acceptance tests in land 
based trials at the Naval Air Test Sta 
tion, Patuxent River, Md., in Septem 
ber, 1954. It passed Air Force acceptance 
tests at Rome Air Development Center, 
Grifis AFB, N. Y., shortly afterward 

Bell President Leston P. Fancuf 
termed the development of the system 
a “tremendous technical breakthrough.” 

Both the Civil Acronautics Adminis 
tration and F-dward P. Curtis’ Aviation 
Facilities Planning Group have followed 
development of the landing system 

Its simplicity and the case of 
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adaption to existing commercial airliners 
give it a high potential for civil airline 
usc, a Bell spokesman said. 

The only addition necessary to pre 
pare an airliner for use with the system 
is the addition of a corner radar re 
flector which folds up with the landing 
gear. An eight pound airspeed con 
troller can be added, but Bell has found 
that pilots generally prefer to monitor 
their own airspeed on approach 

Both the pilot and the single human 
monitor who would oversee ground 
operation can override the system 
instantaneously. Automatic control of 
wave off in the event of a last-minute 
problem is a specification of the Navy 
s\stem 

The carrer version will include a 
ridar data stabilization unit which, in 
cffect, will chminate from the system 
the roll, pitch and yaw of the ship, com 
pensating for the motion of the carrier's 
cock and allowing for even safer land 
ings than those made by a pilot 

In the 1,200 test landings made thus 
far, Bell has found that the system can 
put a plane down within 10 ft. either 
wav of the runwav’s centerline and 
within 22 ft. on cither side of the de 
sired landing spot for carrier-type land 
ings. For flared landings of the type used 
by land-based aircraft, the figures are 
plus or minus 10 ft. and plus or minus 
100 ft. 

Phe svstem also works well with exist 
ing landing aids—including Tacan, ILS, 
GCA, Vortac, surveillance radar and 
low frequency range. 

Basically, the system operates this 

way: 
© Radar positioned beside the runway 
picks up the plane as it passes through 
a “window,” or “gate,” in space in line 
with the runway and two miles out in 
the case of carriers, or four miles out 
in the case of land-based planes. 
¢ Computer containing ideal roll, pitch 
and yaw parameters for an approach and 
landing receives actual attitude data 
from the radar. 
@ Using radio signals scent to the plane's 
autopilot through data link or ILS, the 
computer sends out correcting data 
The autopilot then flies the plane to 
touchdown. Control can be maintained 
for more than 100 ft. after touchdown 
if desired. 

The svstem is an outgrowth of data 
link work carried on at Bell in the 
mid-1940s and in an attempt to de 
velop an automatic system for danger 
ous flight test work—specifically, with 
the jet P-59 

In 1949 and 1950, Bell did data link 
development for Chance Vought’s Reg 
ulus I missile. In 1950 and 195], 
Navy's Bureau of Ships and the Air 
lorce became imtcrested. 

A Navy development contract and 
an Air Force theoretical program re 
sulted. The Air Force later dropped out 
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so far as supporting funds were con 
cemed but continued to watch develop 
ment and, approximately two vears ago, 
resumed a more active interest. Since 
then, it had decided to purchase a few 
test articles 

Bell credits the development of the 
landing svstem largely to John Chis 
holm, an clectronics engineer who left 
Bell less than a month ago to form 
Sierra Research Corp., of Buffalo 

The group leader is now Harold 
hletcher Assistant) group leader ts 
Campbell Hills. Robert Theisen and 
Herb Mennen are project engineers 

Bell won a competition for the 
svstem from Minneapolis-Honevwell. It 
savs much of its success is duc to the 
fact that it has primarily stuck to 
standard equipment that was commer 
cially Much of it, of course, 
has been modified 

Computer im the original system 
which the company 
longer experumental but “ready for op 
crational use—is a Reeves analog. Data 
link is Bell’s own development. ‘The 
autopilot is a greatly modified Bendix 


available 


now considers no 





P-1 which was installed in the test 
plane when Bell acquired it. 
Maintenance time on the landing 
svstem itself has been only 4% of the 
maintenance time for all test equip 


ment, including the aircraft 

Future systems will incorporate com 
pensation for crosswinds Since military 
requirements irc for one landing every 
30 seconds, two radars wall be neces 
sary in the system. One computer how 
ever, will handle the flights monitored 
by both radars. he radars will alter 
nate, one handling a landing while the 
second picks up a second plane 

The size of the corner reflector for 
fighter type aircraft is cight inches. In 
the first test landing of the Cessna 310, 
1 reflector was hand held in the cockpit 
Much of the work gomg into the ship 
board radar data stabilization unit. ts 
the outgrowth of four vears of study by 
Bell of ship motion 

Phe carner trials will begin by sum 
mer. Bell expects some refinements to 
result. ‘The company savs production 
could be accomplished within two years 
of the completion of these refinements 


Digital Computer Leads Analog 
In Weapon Control Use Trend 


By Irving Stone 


Los Angeles—I rend im weapon con 
trol is toward digital computer, because 
of its greater flexibility, higher accuracy, 
lower cost, better producibility, shorter 
lead-time and lower requirements for 
skilled manufacturing labor 

‘This trend was pointed out by James 
M. Bridges, director of clectromics in 
the office of the Assistant Secretary of 
Defense-Engincering, at the 1957 
Western Jomt Computer Conference 
It follows, he said, that cooperative 
effort of the imnlitary and industry 
must be aimed at the ummediate goal 
of standardizing design of digital com 
puter functional .building blocks for 
weapons system application 

Change to digital computing tech 
niques for weapon control is both 
desirable and inevitable, Bridges said 
Because of the rapidly increasing com- 
plexity of weapons of all kinds, digital 
methods offer the greatest promise for 
solving the aia problems, he de 
clared. State of the clectronic com 
ponent art justifies the development 
of digital devices for all new weapon 
control programs, he said. In the 
future, analog weapon control will play 
4 minor role in support of digital 
systems, Bridges believes 

“I doubt that it ts fully appreciated 
in the weapon control field that the 
digital computer promises many advan 
tages over the analog device in addition 


to its greater performance capabilities, 
Bridges declared. ‘Vhe digital computer 
has far greater flexibility than an analog 
device, hence a singh computer 
design, with only minor modifications 
can be applied to the solution of a 
/ different weapon control 
problems, he said. ‘Vhis capability has 
significant unpheations with 1 
gard to standardization of — design, 
resulting im cngineermg effort economy, 
unproved rehability and better produc 
tion and logistics 
Bridges offered this comparnson on 
an airborme digital computer now enter 
ing pilot production as a direct 
placement for an analog computer im 
an existing bombing/navigation system 
quantity production costs of this digital 
computer will be about 40-50% less 
than that of the analog. Capital equip 
ment for production of the digital 
computer is expected to be reduced 
by 70%. Skilled manufacturing labor 
should be reduced by almost 70% 
Lead-time for new production is ex 
pected to be cut by 60-70% 
Bridges stressed rehability by cau 
tioning that in entering the new field 
of digital technology, “We may not 
fully use the knowledge of weapons 
control systems engincering and equip 
ment rehability which has been devel 
oping in the electronics and weapons 
system industry.” 
He explained that the relatively new 
field of digital computers had been 


basi 
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New RCA Radar 
For Missile Test 


New York—Precision radar system, 
designated AN/FPS-16, has been de- 
veloped by Radio Corporation of Amer- 
ica to track guided missiles accurately over 
extended ranges in all-weather conditions 
and develop data that can be reduced 
rapidly to final form. 

RCA’s instrumentation radar is de- 
signed to track targets with or without 
beacon transponders and produce spher- 
ical coordinate data outputs of high 
accuracy, 

AN/FPS-16 equipment, developed by 
RCA's Missile and Surface Radar De- 
partment, Moorestown, N. J., will be 
installed in a fixed station and housed 
in special enclosure. The radar pedestal 
is designed for tower mounting, de- 
tached from the enclosure to minimize 
transmission of vibration. The equip- 
ment was designed to a joint services 
specification under a consolidation of 
U. S. Navy BuAer and Army Signal 
Corps contracts under Navy cognizance 
and is being produced for Air 
Force, Navy and Army test ranges. 


now 











built up primarily around requirements 
of the general purpose machine. As in 
any new and highly specialized branch 
of engineering, o declared, there is a 
tendency here that a tightly bound 
group of specialists may develop, speak- 
mg its own language and tending to 
some extent to break away from other 
branches of the electronics industry. 
‘This has the effect of decreasing the 
interchange of technical experience, a 
potentially serious deterrent to both re- 
liability and systems performance of 
digital computers in weapon control 
systems, Bridges warned 


“We can waste a lot of time and 
cnginecring resources in this inevitable 
transition from analog to digital com- 
puting techniques if we do not make 
maximum ne continued use of the 
weapon control know-how that has 
been built up in this country over 
the past quarter of a century,” he said. 
“In this connection, it is interesting 
to note that a few organizations of 
many years experience in designing mil- 
itary control devices have entered the 
digital field during the past few years 
with outstandingly successful results. 

“We can ie even greater losses 
if the proven reliability concepts and 
techniques established through years of 
hard work and cooperative effort on the 
part of industry and the military de- 
partments are not applied to the fullest 
extent in this military digital computer 
eee 

Bridges pointed out that he was con- 
vinced that, using present techniques 
and components we can design digital 
weapons system computers which will 
be more reliable than the best clec- 
tromic equipment now in service. 

One of the most promising tech- 
niques for obtaining reliability in digi- 
tal computers appears to be the ex- 
ploitation of their basic inherent 
flexibility to develop standardized de- 
signs of system building blocks, he 
declared. Basic geometry of many 
weapon control problems is quite simi- 
lar and can be solved by proper system 
grouping of similar computer elements. 
Such a standardized design, Bridges de 
clared, would make it unnecessary to 
develop a completely original computer 
for every new weapon system project 
and would permit the use of standard 
computer elements of proven reliabil 
itv. ‘This reliability could be brought 
to a verv high level through extensiv 
cngineering, testing, re-cngineering a 
continued production 


Doman Is President in Shakeup 


Danbury, Conn.—lTop management 
shakeup of Doman Helicopters, Inc., 
has been initiated by stockholders in an 
attempt to improve the company’s sur 
vival naw. 

Top casualty was President Donald 
S. B. Waters, replaced by Glidden 5S. 
Doman, former vice president-enginecr 
ing. A new board was also formed, com 
prising Doman, G. F. Finley, vice 
president-secretary; L. R. Ripley, D. K. 
Phillips, C. G. Dodge and Stephen du 
Pont. One or two additional directors 
may be named later. 

Immediate future plans of the com- 
pany will include increased effort to 
obtain additional military research and 
development contracts. further subcon- 
tracting, and an attempt to break a cur- 
rent bottleneck on commercial produc 
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tion of the LZ-5. R&D contracts on 
both rotary and fixed-wing projects will 
be sought. A company spokesman told 
Aviation Week that orders for com- 
mercial helicopters now under negotia- 
tion approximate the number needed 
to break-even on a production basis; the 
problem is to get customers to agree to 
stagger their deliverics in a sequence 
allowing economical manufacturing. 
Doman adds that it needs about 20 
orders to break even on a production 
quantity, 

The company is still actively seeking 
to sell the LZ-5 to the French govern- 
ment throngh its agent, Marcel Das- 
sault. Big drawback on this venture, 
according to the company, is the engine 
installation. The French want installa- 
tion of the domestic Artouste turbine 


rather than the present American Ly- 
coming piston engine. Doman has 
worked out a new model specification 
around this engine to meet the French 
requirement. 

Yoman thus far has built only two 
YH-3ls, the Army version of the LZ-5. 
One is undergoing further evaluation 
by the Army; the second was scheduled 
for delivery to Ft. Rucker, Ala., last 
week. 

The Doman spokesman stated that 
the recent moves bv its stockholders 
will have no effect on the Canadian 
company, Doman-Flect Helicopters, 
It. Erie, Ont. 


Aero Design 560-E 
Has 222-Mph. Speed 


Bethany, Okla.—Successor to the Acro 
Commander 560-A light twin business 
plane, the 560-E with range increased 
to 1,625 mi. and top speed of 222 mph., 
is bemg put into production immedi- 
ately here by Aero Design & Engincer- 
ing Corp. 

High aspect ratio wings, five feet 
longer than the 560-A’s 44-ft. span 
are the most noticeable change on. the 
new 560-E, which replaces the previous 
version on the production lines here. 
Gross weight is:6,500 Ib., a 500-Ib. 
increase. 

Four production 560-Es are sched- 
uled to be completed by June. Powered 
with 295 hp. Lycoming high compres- 
sion engines, the 560-F will sell for 
$74,900. Acro Design will make a con- 
version kit available in six months to 
560-A owners who wish to modernize 
their airplanes to 560-E configuration. 
The conversion will cost $26,660. 





Supercharged Lycoming» 
To Get Free Rework 


Bethany, Okla.—Modernization _ pro- 
gram aimed at licking piston burnout 
problems on the supercharged Lycoming 
GSO480-type engine has been devel- 
oped by Aero Design & Engineering, 
Lycoming and Bendix and will be made 
available at no cost to Acro Commander 
680 owners. 

The fix is the result of an extensive 
test program by the manufacturers to 
determine the cause of several engine 
failures (AW Jan. 21, p. 117). 

Lycoming will supply necessary re- 
placement parts for the engine, Aero 
Design will assume labor costs. Engine 
will be equipped with pistons coated to 
resist corrosion and intergranular activity; 
exhaust valves with Ni-chrome heads to 
resist corrosion will be fitted; the carbu- 
retors will be sent to Bendix for new 
vinyl-coated diaphragms and improved 
throttle shafts and bushings. 
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TRA I L BI iA ZIN G — Many frontiers of science have been charted by Northrop 
Aircraft engineers and scientists in seventeen years of research and development of 
manned and pilotless aircraft. Northrop Snark SM-62s, first intercontinental guided 
missiles to be disclosed by the U. S. Air Force, are now flying from the Florida coast 
over the USAF missile test range. Northrop’s newest trail blazer is a supersonic 
trainer designed to help pilots master the complexities of tomorrow's combat aircraft. 
Other Northrop trail blazers include Scorpion F-89 interceptors; pilotless target aircraft 
and missiles from Northrop’s subsidiary, Radioplane Company ; ground support and arma- 
ment equipment from the Anaheim Division; and, entirely new concepts of integrated J 
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weapon systems which are constantly being initiated to improve our national defense. NORTHROP AIRCRART, 16 


Pioneers in All Weather and Pilotless Flight 
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MAP shows 6,957 nautical mile Copenhagen-Tokyo route over North Pole. SAS DC-7C 


flight requires 30 hr., one stop. 


SAS Opens New Trade Route to Orient 


Inauguration of Copenhagen-Tokyo service brings 
first crossing of North Pole by commercial planes. 


By Richard Sweeney 


Airlines 


route to 


Copenhagen—Scandinavian 
Sistem opened a new trade 
the Orient last weck with mauguration 
of its Copenhagen- Tokyo service via the 
North Pol« Phe SAS polar routc, cut 
ting 22 hours flying tine from conven 
tional au schedules between Europe 
and the Onent, 15 
this exploitation of 


routes as intercontinental 


ao major expansion of 
Arctic air 
trace 


urline’s 
new 
routes 

Iwo DC-7C¢ aircraft 
from ¢ openhagen ind Tokvo, met near 
the North Pole. It was the first cross 
ing of the North Pole by 


plan 5 


dispate hed 


COmMNCTCI i] 


Shorter Route 


Phe 30 hir., 
compares with 52 hr. required to travel 
SAS’s 8.957 
Pokvo via Europe, the 
Southeast Asia 

Aboard — the 
“Global Expres liner 
Mikasa of Japan, voungest brother of 
the emperor, his wife, high Japanese gor 
crmment officials, and SAS exccutives 
On the westbound aircraft were Prince 


6,957 nautical mile tip 


mile route to 


Middle Kast and 


nautical 


castbound imaugural 


were Prince 
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Axcl and Forcign Minister HEC. Tan 
en of Denmark, government officials 
of Denmark, Norway and Sweden 
which pooled their national airlines in 
1946 to SAS I bac 
plane departed Pokvo  Intermational 
Haneda Airport it 0913 Japan time, ests 
mating }2 her. en soute for the 136 
to Anchorage, Alaska, the 
Cheduled reftuchng sto 
route was 19500 ft ir 
flight started with brisk tail wands and 
icduced power to mauitam hedule \ 
wind shift Aleutian 
viclded 30 mph headwinds, resulting im 
in clapsed flight time of 12 tin. 1. 


creat castbound 


pagertical sake 
route first 
Altitude on 


) 


‘long the cham 


Theite 


Anchorage Stop 


Anchorage 
well attended despite the local 
midmght. While SAS) onh 
md refucl Anchorage citi 
zens have asked Washington for passen 
ger trafhe nights for SAS hopin r tourist 
will use thre chaah Scatth 
Anchorage flight, stay over im Alaska 
then continuc to Europe or the Onent 

Anchorage ground 
mated 14 hr No units wer 
used for aucraft or engine md SAS hia 
found that standard ground handling 


welconn CTCTMO WCTe 
hour 
Change 


cTrcw there 


non top 


tirnn ipproxi 


heating 


should In 
expected Circumstances 
Anchorage was 141,405 Ib, well 
Howable takeott 
Anchorage ce 
local or TALS 
wer the Pole at 
continued 


equipment ilequate for ill 
Lakeoff weight 
from 
under the 
gross of 142,968 Ib 

paartinee Wal it OFS 
Due ¢ 


PERUNDDERULEDD 


Csreenwich tine 
130 GNEI thre polanne 
headwinds and revised the ¢ 
14 (N11 ! irri il 
moval oat the pole Vil 14 
iehaths bocloavach thee 


Coontimuou 


mict 
timate to 
Actual at 
GNII 


westbound plan 


finnn 


winds ranging from 
forced the 
Powel to 


rdverse 
casthound 
hola 
hroclule Phi resulted om oanooun 
Planned Linding at Oslo for fuel, with 
plane ¢ ipt. G lund observing the SAS 
fuel regulation specifying ponent 
reserve: plu he. holding fucl om ar 
rival it che lapsed 
Anchorage to Oslo. was 16 li 4 
for 3,500 nautical 


) te TO mpl 


plane fo draw pore 


timation tise 
haiti 


Alternate Tracks 
Although the 


followed track iWrving 
SAS bias a 
Anchorage 


maugical flights both 
them over the 
ct of flight 


( ope nhagen 


rcograplic pol 
path for the 
coment. Ohne mayor ce 
thy pole the other b passe thre 
hghth on the Cree Tara 
tion, five or six sub tracks are available 
for alternate airports im Norway and 
Alaska. Taking aboard fuel required by 
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regulations, the aircraft departed Oslo 
at 0736 GMT, arriving in Copenhagen 
at 0536 GMT (0936 local time) onc 
hour later than planned for welcoming 
ceremonies at Kastrup Airport. ‘Total 
flight time was 30 hr. 7 min., Tokyo to 
Copenhagen. 

En route food service was scheduled 
according to Japan time, since passen 
gers were accustomed to cating at these 
hours. Result was that in the polar 
region, where time changes swiftly, 
breakfast was served at midnight, local 
time, lunch at 6 A.M. local time, both 
in total darkness. 


World Flight 


rom ‘Tokyo the westbound flight was 
to continue around the world via SAS 
Southeast Asia-Europe route, arriving 
back in Copenhagen in 80 hr. Inaugura- 
tion of the polar route followed 16 
exploratory flights over the polar areca 
proper and more than two vears opera 
tional experience in Arctic fiving for 
SAS on its Los Angeles-Copenhagen 
route via Winnipeg and Greenland. 
Service on the older run was inaugurated 
with DC-6Bs with a normal range of 
3,000 mi. 

Start of the Pole proper route awaited 
delivery of DC-7C aircraft) with a 
normal range of 5,000 mi. In addition, 
SAS used the DC-7Cs on its North 
Atlantic run from Copenhagen to New 
York, and the Copenhagen-Los Angeles 
Arctic route to get a line on cold 
weather operations with the aircraft, 
which uses Wright R-3350-EA1] ‘Turbo 
Compound —cngines and — different 
Hamilton Standard propellers than do 
domestic DC-75 and DC-7Bs. Cold 
weather operations showed the line a 
number of problems which resulted 
in several modifications to the SAS 
DC-7Cs at the Douglas factory for polar 
flying. 

Included were special insulation 
for all water lines and tanks for the 
chemical toilets to prevent freezing, 
use of plastic tubing in some locations 
so that possible freezing would not 
1upture lines, Another fix the line found 
necessary was on the propellers. Pro 
longed cold soaks during flight at aver 
age temperatures of —40C resulted in 
congealed oil in the propeller hub dome, 
turning the props into fixed pitch. 
Solution was mecorporation of a second 
bleed hole and relief valve admitting 
warm engine oil to the dome. 

Not vet incorporated but due for 
pilot installation for test is dome heat 
ing clement which will keep the oil 
fluid should both bleed holes become 
plugged or clogged. 

A second propeller problem was in 
the governor, where dissimilar metals 
had been used in moving parts. Use of 
metals with the same coefhicient of ex 
pansion and contraction rectified this 
and in addition the governors were 
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readjusted for extended low tempera- 
ture operations. 

Another situation under close scru- 
tiny by SAS is the blade pitch lock 
used on this model propeller. SAS feels 
it is possible that the very small dif- 
ference in blade angle between normal 
2,900 rpm. for takeoff and the setting 
of 3,200 rpm., where the pitch is sup- 
posed to cngage to prevent a runaway 
cnginc, may result in the blades going 
into fixed pitch at takeoff. Present SAS 
inflight procedure calls for taking the 
propellers from their cruise conn 


of being slaved to cither No. 2 or No. 


3 engine to independent operation, and 
reducing manifold pressure enough on 
cach engine to produce a drop in rpm. 
should the prop be in fixed pitch. Since 
readjustment of the governor, change 
of metals to compatibility in the gov- 
ernor and installation of the second 
bleed hole and check valve, SAS has 
had no problems in these specific areas. 

In its Arctic flight experience, SAS 
has found that the improved cooling 
on DC-7C engines with the longer 
prop spinners will drop cylinder head 
temperatures close to the minimum 
indicated on instrument dials—100C. 
However, prolonged flight at 110C for 
front and 120C for back side of cylin- 
der heads has produced no unusual re- 
sults so far 

The temperatures occur at cruise 
powcr long range mixture setting and 
cowl flaps full closed. 


Grid Lines 


Another feature of the EAl engines 
is the elimination of carburetor icing 
problems by use of fucl injection. 

Realizing most of the world’s profit- 
able air routes were well covered, SAS 
carly in its history sought a route it 
might pioneer where it could establish 
itself as the leader in the public mind 
before competition became too heavy 
Arctic routes to the U.S. West Coast 
and the Orient seemed feasible if the 
three main obstacles to polar naviga 
tion—a proper chart, accurate and _re- 
liable steering guide and a device to 
pinpoint position when celestial sights 
were impossible—could be overcome. 

SAS solved its chart problem by 
adopting a system of grid lines which 
could be superimposed on map pro 
jections used in navigating the polar 
areca, the Arctic regions and the lower 
latitudes of the North Atlantic run. 
Ihe grid system is the same as that 
used by USAF in its polar flight opera 
tions. Using the grid svstem, the polar 
navigator sets up his course according 
to grid direction, which results in a 
great circle route over the ground. 

Since the magnetic compass is un 
usable in the areas it planned to pio- 
necr, SAS asked Bendix to develop a 
gvro with random drift of less than 2 
deg. ‘ir. Bendix came up with the 


Polar Path Gyro, which has satisfac- 
torily proved in service it can hold ran- 
dom drift within the required toler- 
ances. Polar Path is interconnected 
with the autopilot to provide automatic 
course direction during the grid flight. 
Polar Path readings can be made by 
pilots on the RMI dial by turning a 
switch, but the course reading is grid 
direction rather than a standard ori- 
ented direction. 

Refining the Polar Path, SAS asked 
Bendix to develop an clectronic unit 
which would compensate for gyro pre- 
cession due to latitude. This was pro- 
vided with the average latitude preces- 
sion manually set into the system. 

Kollsman Instrument Co. provided 
SAS with the Kollsman Sky Compass 
which utilizes the polarization charac- 
teristics of reflected light to give the 
navigator accurate position. It takes 
readings on the sun when it stays be- 
low the horizon cach April and Sep 
tember in the Arctic, yet lights the sky 
too much for ordinary sextant star 
fixes. 

SAS navigators who practiced grid 
navigation learned that high order 


course accuracy with Polar Path necessi- 
tated keeping a graph on random pre- 
cession by half hour positions checks, 
although the units held within the 
specified 2 deg./hr. tolerance. 
Kollsman Sky Compass familiariza- 
tion also was accomplished. SAS then 


inaugurated the Los Angeles-Copenha- 
gen route via the Arctic, with stops at 
Stromfjord on Greenland and Winm 
peg, Canada, using DC-6Bs. 

Since start of Arctic operations SAS 
has received an automatic latitude in 
tegration unit for Polar Path from 
Bendix. With this unit, which oper 
ates while the aircraft is under direc 
tional control by Polar Path, the navi 
gator merely turns a knob until the 
proper latitude reading appears on the 
dial stop. The unit takes care of the 
necessary corrections, including sending 
correction signals to the autopilot 


Radio and Gyro 

On the eastbound inaugural DC-7, 
combination of radio and gyro direc 
tional control was used in the northern 
area. When the plane left Anchorage, 
the autopilot was put on DC-7 beam 
guidance with the VOR tuned to Fair 
banks omnirange. When the plane was 
nearing the limit of Fairbanks range 
outbound, the navigator established a 
grid course which would take the air 
craft into Copenhagen, oriented his 
Polar Path gyro to this, and switched 
control from beam to gyro without the 
pilot having to resume manual control 
of the aircraft. 

In many cases navigators will orent 
Polar Path gyros with respect to the 
takeoff runway when about to enter 
areas where Polar Path direction con- 
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Vickers Delivers 60th Viscount to Capital 


Final Viscount of original Capital Airlines order of 60 undergoes pre-delivery flight test by Vickers Armstrong. Sixticth Capital Viscount 
is first to be equipped with storm-warning radar. Original schedule called for delivery of the last Viscount by the end of this month, ‘Tests 
were completed in mid-February, ahead of schedule. Last July the airline ordered an additional 15 of the turboprop airliners, with delivery 
to be completed by August, 1957. ‘Total value of Capital's orders is $83 million. 


trol is indicated. SAS currently has 
Bendix X-band, Collins C-band and 
RCA airborne radar sets undergoing 
route flving tests im DC-7Cs. Also 
aboard are AVQ-9 sets. Possibility of 
using AVQ-9 combined with X-band 
in the contour mapping configuration 
is under investigation as one means of 
a low order dead reckoning check on 
ground speed and drift. However, a 
navigational aid independent of cloud 
conditions (polar temperature inversions 
have been known to produce clouds 
up to 20,000 ft. occasionally) and free 
of atmosphenc influence with first or 
der reliability still Normal 
polar fiving weather is excellent above 
10,000 ft.. SAS has found 

Usually high pressure covers the 
Pole. Vhe air is low in humidity and 
winds are low in velocity and fairly 
dependable. Usual prevailing tempera 
tures at flight altitudes between 12,000 
and 20,000 ft. range between 30C 
and 50C 

lo keep in contact with its plane 
at all pomts along the polar ronte 
SAS has built a number of 24 kw. ligh 
frequency stations. Stations are at An 
denes on the north tip of Norway 
Isfjord on Spitzbergen, Nord and Dun 
das on Greenland, Resolute Bay on 
Cornwallis Island north of Canada and 
Point Barrow, Alaska, for the Scandi 
navian-Onent Other tation 
which SAS helped open include An 
Soendestrom on the 
southern half of Greenland and bro 
bi her Bay ( burrs hall md \\ Hithipacy 
in Canada for the Arctic run to Los 
Ange ke 

Shanng in’ the 
Norwegian 


is needed 


route 


Pinay valik ind 


SAS 
inadian 


tations with 
Danish and ¢ 


wer 
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at Andenes, 


governments and Wein Alaska Air 
lines 

Ground wave — transmitters 
have a range of 700 mi. and cannot be 
blacked out by disturb 
ances caused by sun spots are located 
Isfyord, Dundas and 
Point) Barrow. Using 
plus a teletype circuit from Alaska to 
Copenhagen via New York, the polar 
flights should never be out of contact 
with headquarters im Copenhagen 
Although =imtended — primarily — for 
weather and other voice data transi 
ion to polar flights, the stations can 
limited extent for radio 
fixes under certain conditions 

Despite the far north track, SAS will 
than 24 hr. flving tin 
more than 30 


“ hin hi 


atmospheric 


these stations 


be used to 


never hn more 
from at least one of 
USAF and RCAT airfields 
which dot the northern) coast) from 
Alaska to Greenland. Although the 
bases are secret, dire emergency land 
ings can be cffected, SAS says. In addi 
should a crippled aircraft be 
reach a base, the miltar 


military 


tion 
unable to 


excellent rescue service in’ the 


Arctu 


TOLZIONS 





New F-27 Order 

Hagerstown, Md.—An order for three 
Fairchild F-27 turboprop transports was 
announced last week by Southwest Air 
wavs. Delivery is scheduled for mid 
1958 

The Southwest order brings total sales 
of the F-27 Friendship to more than 60 
Southwest 


I rAancwnco 


headquarters in San 
10 1DC-3s and 


with 
now operates 


seven Martin 202s. 











Further precautions include carrying 
a sleeping bag for every person aboard 
SAS crews have 
traning 


been 


1 polar airplane 
with 


through Arctic survival 
USA, RCAF and Scandinavian forces 
Present trafhe projections indicate that 
10.000 passen 
lokvo 

route wall be 
slated are four 
chrection 


route Carnes 


Scandimavia and 


if the new 
rors, between 
during the first vear the 
domg well. Presently 

flights weekh two om cach 


Insofar as weight permits, cargo wall 
be carned 

Airplane flexible but 
plans call for 45 


md tourist clase 
all-toursst 


mitenor ine 
present passcnger 
mixed first 


ind 6O aboard the 


tboard the 
uirplarne 
flights 
Although SAS savs no 
been made to obtain landing 
nights in Russian terntory, the line ha 
figured that a  Scandinavian-Tokvo 
fliglit wath one top at Igarko im west 
cm Siberia would be ihout 4,348 
mautical males and 17 be. Aight trom 
Whether or not SAS will pursue the 
md aif Acroflot, the Ru 
ian airline, joms TATA remains to be 
cen, SAS presenth has a 
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Military Details Future Navigation Needs 


By L. L. Doty 


Washington—Common air naviga- 
tion system that can control and iden- 
tify missiles and aircraft traveling at 
speeds of up to 2,800 kt. will be a 
military requirement by 1964. 

In a paper presented to the Naviga- 
tion Panel of the Air Coordinating 
Committee, USAF has outlined in 
broad concept the joint military. needs 
for an air trafic control system that 
will permit an easy transition from air 
combat operations to a common naviga- 
tion system. 

The paper specifies the joint require- 
ments of the Army, Navy, Coast Guard 
and Air Force. It does not include 
recommendations for technical imple- 
mentation of the system. 


What USAF Wants 


Kssentially, the Air Force wants an 
air traffic control system that will handle 
aircraft with these characteristics: 

@ Operating speeds between a hovering 
rate and 2,800 kt. 

© Altitude ranges between a minimum 
height above the ground and 100,000 ft. 
© Capability of changing altitudes at 
rates as high as 100,000 fpm. 

© Takeoff and landing speeds that vary 
between 40 and 200 kt. and requiring 
wrports capable of handling vertical 
takeoff aircraft and those using run 
ways up to 10,000-ft. in length 

The system should provide maviga- 
thon service to an “unlimited” number 
of aircraft at all altitudes, according to 
the paper. In terminal areas, the Air 
Force wants an air traffic control sys 
tem that will handle landing aircraft 
of mixed types at a rate of two per 
minute for each runway in use 

The paper also calls for a positive 
means of identifying all aircraft in the 
terminal areca without the need for any 
mancuvermg. ‘The system, it added, 
should include a means whereby con 
trollers can visualize in’ three dimen 
sions all trafic within the terminal area 
to a distance of 200 nautical miles and 
up to 100,000 ft. 

The Air Force wants a simple display 
system for pilots that will give heading, 
altitude and speed to be flown in the 
terminal area 

In en route trafic control, the Air 
Force asks for an adequate number of 
wrto-ground communications channels 
to prevent delays in the transmission of 
position reports. A coded data link is 
suggested as a means of achieving this 
requirement 

The paper calls for direct pilot-con 
troller communications within — the 
jurisdiction of the air route traffic con 


trol center. Clearances, it savs, must 
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be automatically reproduced in_ the 
cockpit with continuous display of the 
information on the instrument panel. 

Positive contro] of all traffic “when- 
ever trafic densities and flight safety so 
dictate” is urged in the report. When 
necessary, parallel flight paths should be 
used, and the system should permit 
control of aircraft on any desired flight 
path within the navigational capability 
of the aircraft. 

‘The paper urges rejection of flight 
clearances that are beyond the capacity 
of the system or conflict with others. 
It describes a need for automatic moni- 
toring and control of clearances. 

‘The report says the navigation system 
should include long-range clements that 
are operational up to distances of 2,500 
nautical miles and should be sufficientls 
accurate to permit a protective block of 
airspace of one mile around aircraft in 
terminal arcas imercasing to five miles 
at the maximum 2,500 nautical mile 
range. 

‘The system also should permit verti- 
cal spacing of aircraft at 500-ft. levels 
below 20,000 ft., and 1,000-ft. levels 
above that altitude. Changes im oper 
ating frequencies by the pilot should 
be required no more often than once 
every half hour. 

Modification of airport design criteria 
was termed essential to assure rapid 
clearing of runways. 

The Air Force also wants sufficient 
taxi strips to facilitate the flow of sur- 
face trafic and a better system of han 
dling such trafic under all weather 
conditions. 


Specific Requirements 


The svstem should be available for 
full operation by 1964, the paper says. 
As research and development is under- 
taken for the program, the Air Force 
asked for these specific requirements as 
part of the system 
Size and weight of transmitters, re- 
ceivers and clectronic equipment must 
be designed to fit military aircraft with- 
out decreasing performance. 
© Radiating devices must be designed 
so as to deny their use by enemy air- 
ciaft but still provide service for friendly 
aircraft. ‘Vhe Air Force stated: “This 
dictates that compromises of the svs 
tem’s security must be casily correctable 
after short periods, and after correc 
tion, full security must be in full force 
again.” 
¢ Simplified maintenance requirements 
for both airborne and ground equip 
ment. ‘The Air Force suggested as 
“highly desirable” the ‘“go-no-go” test 
mg system and plug-in replacement of 
parts 
e Systems and procedures used in air 


trafic control must not prevent an anr- 
craft from operating at maximum pcr- 
formance. 

e Ground components should be casily 
adaptable to mobile units. 

e Traffic control system must be de- 
signed to permit integration with the 
Air Defense System, Tactical Air Con- 
trol System and other tactical \means of 
controlling air trafic. It should have 
the capability of handling such tactical 
missions as air defense and search and 
rescue. The system also should be able 
to accommodate air traffic moving from 
an aircraft carrier to a point within the 
control of the common system. 


Coach, Cargo Traffic 
Lead Airline Growth 


Washington—Coach passengers and 
cargo led the way in the growth of U.S. 
certificated air carriers during the 10 
ear period from 1946 through 1955 

The Civil Acronautics Board report 
that cargo ton-miles carried in scheduled 
service climbed from 54 million in 1946 
to more than 434 million in 1955 for 
an increase of 708.7%. Coach passen 
ger-miles in 1948, the first year of such 
service, amounted to approximatel 5 
million miles. Bv the end of 1955, the 
figure had climbed to 9.5 billion for an 
increase of 800.4%. 

Other percentage growth figures: 

e Revenue ton-miles for all services 
increased from 788 million in 1946 to 
more than three billion ton-miles in 
1955, an increase of 290.4% 

@ Revenue passenger-miles climbed from 
more than 7 billion to over 24 billion, 
an increase of 245.4% 

e Total operating revenues, including 
both service mail pay and subsidy, m 
creased from almost $463 million. to 
more than $1.5 billion, an increase of 
254.1%. 

e First-class = revenue 
reached billion in 1946 and al 
most 15 billion in 1955, an increase of 
110.5%. 

e U.S. mail ton-miles increased from 
more than 39 million to over 142 mil- 
lion, an increase of 264.3% 

e Unduplicated route-miles operated 
increased from 120,400 to 192,997, an 
increase of 60.3% 

e Number of aircraft in service with 
certificated carriers increased from 821 
to 1,448, an increase of 76.4% 
eInvestment in flight equipment 
climbed from almost $106 milhon to 
more than $543 million, an imerease of 
413.5% 

e Number of persons employed by U.S. 
air carriers grew from 96,554 in 1946 to 
126,970 in 1955, an increase of 31.5%. 


passengcr-miles 
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First Comet ‘312’ Rolls Out 


First picture of the roll out of the de Havilland Comet “34,” prototype of the Comet 4, shows the aircraft at Hatfield Airdrome, Hertford 
shire, England. Powered by Rolls-Royce RA.29 turbojet engines, the aircraft will be used in preliminary flight trials on test cargo runs 
between London and Rome by British Overseas Airways Corp. BOAC has 19 Comet 4s on order for delivery beginning in late 1958, In 
the U. S., Capital Airlines expects to introduce Comet 4 service in carly 1959. The airline has four Comet 4s and 10 Comet 4As on order 
Fest Pilot John Cunningham said the improved control system handles differently than the 


The aircraft has made its first flight last week 


earlier Comets, but he said the 24 hr. maiden flight was “satisfactory in every respect.” 


Capital Reports Net 1956 Loss 


Of $1.8 Million After Plane Sales 


Washington—Capital Airlines — last 
weck reported in operating loss of 
$2,864,000 during 1956 and a net loss 
of $1.795.000 
ults 
inmuchactl at 


In announcing the vearend re 
Capital President J. Hf. ¢ 
tributed the loss to involved am 
the troduction of the expanded fleet 
of Vickers Viscount turboprop. trans 
developmental mileage 


costs 


port ind of 
is a result of recent route adjustments.” 

Phe net loss reported was the bal 
ifter the inclusion of a 
of $2,455,000 from the ile of 
piston engine aircraft. “This compares 
with an adjusted net profit of $4,562, 
276 in 1955, including a special income 
of $4,595,59] from 
the sale of Phe airline reported 
in operating of $325,341 in 


ance special 


LEC ON 


carned primarily 
urcraft 
profit 


1955 


Gross Revenues 


Gross for the vear climbed 
257 to an all-time high of $63.7 mil 
1955 hx 


1955 


revcnucs 


$50.8 million in 
from $50.3 million in 


hon from 
px Se rose 
to $66.5 million last vear 

Phe airline added 46 Viscounts to 
its lect during 1956 to bring the num 
ber of turboprops in operation to 57 


Non-stop New York-Chicago service 


was inaugurated during the year and 
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between the two 
mitroduced ay the 
of Cuil Ncromautn Board 
iM ird late itt 1955 

Service on the airhin 
expanded following the lft 
trictions by 


flight 
Buttalo 


pout Via 
result 


Wcre 


revunte 


southeom 
routes Was 
mg of corfu operating 1 


the ¢ \B 


Management Promotions 


Capital announced 1] management 


level Promotions ay a Miao tcp iat 
overall expansion program 

Thies ir 
@ Haves Dever, named cx 
mit to the president 
! 


coretars and director of pubhi rela 


ufive assist 
md secretary from 
tion 

© Waller Smith, appointed assistant see 
retary of the 
PPTESUIT ATIC 

@ Jennings Randolph, named assistant 
to the president and director of public 
Previous tithe wa 


ompans from manager of 


relation issistant to 
the president 

@ Nelson B. Fry, appointed a 
vice president of traffic and George 
Wertenbaker director of sak Both 
previously held the title of assistant to 
the vice pre ident-trathic and sales 

@ Joel Daniels, promoted to assistant 
wesidcent-advertising from director 
James W. Austin will 


stant 


Vice 


| 
of advert: nig 


continue to head the department as vice 
president-trafic and sales 

@R. W. Hardesty, named assistant vice 
president operations from. operations 
manager 

@ Karl Raymond, ippomted director of 
Hintenance from unantemance man 
cl 

e Stuart B. Goldthorpe named comp 
troller and assistant vice pr ident 
from assistant 
©S. IT. McAlister, 
Te pre ident ot prope this 

Robert Wilson, president por 
md propertu 

@R. NE. Averill, named director of per 


onnel from cxecutive assistant to thr 


pore cle nt 


' 


mnptroll ! 
stint 


thoasurer 
ippomnted i 
under 


nincl 


Canadian Pacifie Wins 


Montreal-Lisbon Route 


\ thane 


bot um Jranvc mid te 


itithvorst 


madiun Pacifr 

to La 
under 

week ly 

CPA will use 1X 


ibubl 


Ottawa—( 
plan crvVice 
Madrid later 
eranted last 
govcTnment 
tially on the route and pr 
nias at a later date 

Ministry of ‘Transport i 
granting the new route 4 ch 
m clection 4 w face 
that of lack 

mites now flown bs 
Iran ( Airline 

U.S diplomat m Canada had ex 
pected the action AW heb p 155 . 


voner than CX ted 


mcf npectition on 
croment-owned 


it ida 
| 


burt at conn 





“AIRESEARCH MAXIMIZER’’ ADDS A 


GUARANTEED yAl) M.P.H. TO CRUISING 


1D OF your DC-3! 


TAIL WHEEL WELL ENGINE COWLING 
CLOSURE 


EXHAUST SYSTEM ENOING OOF Ltt Ge 


WHEEL WELL DOORS OIL COOLER FAIRING 


PARE I Pa 
2 


New kit Now available for the first time to DC-3 owners is a com- 
improves the pletely integrated modification kit that ‘‘maximizes"’ the 
range, safety: airplane's performance. 


performances a a to add 20 m.p.h. to the cruising speed 
d of your -3! 
payload an 


economy of The complete ‘‘AIRESEARCH MAXIMIZER" kit weighs 

ur airplane only 60 pounds, is easily installed and is C.A.A. approved. 
yo It increases cooling efficiency and engine reliability, 
with no reduces maintenance requirements and greatly lessens 
increase '" buffeting and vibration. 


wer! 
horsepo Get all the details on how you can modernize the per- 


formance of your DC-3 without engine change. Send for 
our free brochure. 


conronanon MiResearch Aviation Service Division 


Los Angeles International Airport, Los Angeles 45, California 








Lie 


AiResearch Aviation Service Company AW-2 
Los Angeles International Airport, Los Angeles 45, California 
\ 


Please send me your Name 
free brochure on Street 
the ‘‘AIRESEARCH 

MAXIMIZER" kit. City 


(conditions of guaranty outlined in brochure) 














wa 





Eastern Plans Idlewild Terminal 


Passenger terminal planned by Eastern Air Lines at New York International Airport is shown in rendering above. Carrier in 1955 leased 
23-acre site in Port of New York Authority's ““Terminal City” at Idlewild. Other airlines which have leased sites for individual terminals 
at the airport are United, American and Pan American. Eastern’s site can accommodate 16-gate terminal. 


Pacific Case Enters Final Phase; 
PanAm, Northwest Argue Routes 


Washington—Long standing dispute 
between Pan American World Airways 
and Northwest Orient Airlines over 
operating rights across the Pacific is 
nearing a climax. 

Oral arguments in two separate, but 
economically related, cases have been 
presented to the Civil Aeronautics 
Board. 

Two issues are at stake in the cut 
rent procecdings. In the re-opened 
‘Transpacific Renewal Case, Pan Ameri 
can is secking authority to fly the Great 
Circle from California to ‘Tokyo 
with rights at Portland and 
Scattle 

The route from Seattle and Port- 
land to Tokyo is now operated by 
Northwest under a te mporary certificate 
The second case involves Northwest's 
application for a permanent certificate 
on its Onent route 


route 


traffic 


Examiner's Recommendations 


Both the Board counsel and exam 
incr have recommended that Pan 
American be granted authority to us 
the Great Circle route but without 
trafic rights at Seattle and Portland 
They also recommended that North 
west be granted a permanent certificate 
on its Onent route 

Ihe issues were originally decided 
by the CAB in the ‘Transpacific Re 
newal Case of 1954. At that time, the 
Board recommended that Pan Ameri 
can’s application to use the Great Circle 
route be denied and that Northwest's 
authority be made permanent. 

President Eisenhower, however, 
asked the CAB to revise its orders and 
extend Northwest's temporary certifi 
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cate for a period of seven years. He 
withheld a decision on Pan American's 
application until early 1956 when it 
was returned to the Board for a report 
on new developments 

The Board first ordered that the rm 
opened hearing on Pan American's 
application and Northwest's applica 
tion for a permanent certificate be 
consolidated. It later reversed itself at 
the request of the White House and 
sect both cases for separate hearings 
Presumably, its recommendations im 
both cases will be sent to the Whit 
House simultancously 


‘Full Competition’ 


Vhroughout the case and during oral 
arguments, Pan American has urged 
that it be allowed to operate over the 
Great Circle route to provide “full and 
fair competition” between the U.S 
and the Orient 

Henry J. Fnendly, Pan American vice 
president and general counsel, said the 
airline’s present route to ‘Tokvo 
the central Pacific is) circuitous 
places Pan American at a competitive 
disadvantage and inconveniences it 
passengers. Northwest's attorney, Wal 
liam C. Burt, contended, in turn, that 
Pan American already carnes the bulk 
of trafic over the Central Pacific and 
that, if Pan American receives authorit: 
to also operate over the North Pacific 
it would place Northwest back on 
subsidy. 

Representing Northwest in the Per 
manent Certification Case Attornes 
C. Edward Leasure argued that the 
airline was denied permancnt operating 
rights by the President because ‘North 


over 


and 


west was presumed to require subsidy 
for its international operations. How 
ever, it later developed that Northwest 
has conducted its international opera 
tions without subsidy since Jan. 1, 
1955, and, therefore, is entitled to a 
permanent certificate.’ 


Permanent Rights 


rnendly Pan Amencan would 
not Oppose a permanent certificate for 
Northwest providing Pan American also 
operating — rights 
rout 
ranspacific 


said 


receives = permancnt 
over the Great Circle 
The controversy overt 
routes began im 1946 when the CAB 
extended Pan American from Hawaii 
to ‘Tokvo and granted Northwest au 
thority to operate over the Great Circle 
route, both on a temporary basis 


. ry 
Air Travel Increase 
Of 12-17% Forecast 

Ithaca, N. Y¥.—U. S. air travel will 
reach 64.5 billion passengermiles in 
1965, according to Dr. ‘T. P. Wright, 
president of Cornell Aeronautical Labo- 
ratory 

Domestic trafic will 
yearly through 1960 and another 13% 
yearly through 1965, he forecast. U.S. 
international air travel durmg the pe 
nods will mse 15% and 17%. and 
world air travel will increase 13% and 
17%, the former Civil Acronautics Ad 
ministrator said 

In his lecture to Cornell's Graduate 
School of Acronautical Fngimeermeg, D1 
Wright also foresaw the real possibility 
of 1,500 mph. airliners, ramyct and 
nuclear commercial powerplants, all by 
1975 

He predicted a need for verti il take- 
off service to cities, separate airports for 
various types of traffic and specialized 
cargo aircraft 


~~ 
increase 12% 
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TWA EXCLUSIVE! 


ONE-AIRLINE SERVICE ...U.S.A.- EUROPE - AFRICA - ASIA 


Te i 


Only TWA flies from 60 U. S. cities to 21 world centers overseas! 


TWA’s luxurious Super-G Constellation Ambassadors fly non-stop to 
London, Paris, Lisbon . . . gateways to Europe and the Old World. . . 
providing de luxe First Class service with complimentary cocktails 
... delicious, full-course meals and vintage wines. The extra 

luxury of deep-cushioned TWA Sleeper Seats and full-length Sleeper 
Berths are also available. Or for great savings . . . there's 

thrifty, comfortable Sky Tourist. Whatever your choice, 


TWA offers 28 fast flights overseas every week! FLY THE FINEST 


First Time in Springtime! TWA’s year-round 15-day Sky Tourist 


Holiday Discount Fares save almost $100 over regular tourist 
fares. For example: London is only $425 round trip from New York! FLY 


Finally, there’s TWA’s “Fly now . .. pay later” plan. Only 10% down 
... up to 20 months to pay balance! Call your TWA office today. TRANS WORLD AIRLINES 





New York Authority May Include 
Caravelle Under Jet Noise Ban 


New York—Sud Fst Aviation would 
like to bring its Caravelle twin jet trans 
port into New York International Air 
port during a sales tour starting next 
month, but the Port of New York 
Authority hhasn’t made up its mind 
whether to grant permission. Under 
PNYA regulations, turbojets at present 
noise levels are personna non grata at 
the authoritv’s New York fields. 

John R. Wiley, director of aviation 
for PNYA, said the decision will de 
pend on how the French transport 
stacks up against Port Authority re 
quirements that an airplane’s noise 
level be “tolerable” to airport neigh 
bors. The Bocing 707 in its present 
form is not considered tolerable by the 
agency. Bocing last vear requested per 
mission to bring its 707 to Idlewild 
but was turned down 


Information Gathered 


Port Authority has asked Sud Est 
to provide data on the Caravelle upon 
which the decision mav be based 
Also, Port) Authority engineers may 
check out the plane’s external nois¢ 
characteristics at other airport 
after the plane gets to this countr 

Sud Fst savs the requested informa 
tion is being put together for PNYA 
and the firm is “very hopeful” that the 
Caravelle will be made welcome at Idk 
wild. If it isn’t, Sud Est expects the 
refusal to have little or no effect on the 
sales tour. Nearby Westchester Airport 
has issued a standing invitation to the 
Caravelle manufacturers, and Republic 
Aviation would make its Long Island 
facility available 

PNYA holds to the public position 
it took in 1955 after Pan American 
signed the first American jet order for 
Bocing 707s. ‘Vhe authority said such 
jects as the 707 are unwelcome at their 
present noise levels 


some 


Suppressor Progress 
Wiles 


mg On WON 
of new “we have nothing concrete to 
go oon.” Even if) built-in 
don’t show up in production jets flown 
by the airlines, flight procedures may 
be worked out to cut their 
near the 


manufacturers are work 
suppression although as 


said 
suppre OTS 


nowe to 


acceptable — levels airports, 
Wiley said. 

Aircraft noise and its effect on com 
munity relations is probably as big a 
problem to the Port Authority as to 
any civil airport operator anywhere 
Ihe bi-state independent agency has 
been walking on cggs in its airport 
public relations ever since the come: 


dence of three airliner crashes at New 
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ark Airport in the winter of 1951-52 
stirred the surrounding countryside to 
the boiling point. 

Since then PNYA has cooperated im 
industry efforts to alleviate noise by 
special flight procedures, preferential 
runway use, and the like, and has de 
voted) considerable cffort fo an om 
tensive: commumty relations program 
among its airport neighbors. Tlarass 
ment by local groups and political axe 
grinders has been consistent for years 

What would happen if unsilenced 
jets went into airline use? Would New 
York cut itself off from = this modern 
air transport service? Wiley savs in 
effect that the Port Authority will meet 
the problem if and when it material 
izes. He pomts out that the size and 
importance of the New York air travel 
market makes it likely some solution 
would be found by the airlines 


PanAm Accused of 
. . ) 

Restraining Panagra 

Washington—W . R. Grace & Co. has 
accused Pan American World Airways 
of unlawfully restraiming the growth of 
Pan American-Grace Aiuwavys and has 
iwsked Civil Acronautics Board to. ex 
tend Panagra’s routes to the continental 
United States. Grace's petition, filed 
in behalf of itself and) Panagra 
urges CAB to preclude Pan American 
from attempts as stockholder m= Pan 
igra to prevent effective utihzation of 
mv routes the board might grant 

Pan American and Grace own 
wra equally between them. ‘The 
tion clanns that the airline's board of 
directors split fourfour on a Panagra 
management proposal Jan, 10) that. its 
officers be authorized to petition CAB 
for route extensions. All four Pan 
American directors, according to Grace 
voted against the extensions 


also 


Pan 


peti 





Sabena Helicopter 
Service to Start 


Helicopter service between downtown 
Brussels and downtown Paris was sched 
uled to start this week with daily S.58 
service by Sabena Belgian World Air 
lines (AW Jan. 28, p. 37). 

Sabena scheduled a mass flight of its 
fleet of cight of the 12-passenger rotor 
craft to inaugurate the new service. Time 
between Allee Verte Heliport, Brussels, 
and Balard Heliport, Paris, is an hour 
and a half. 











Routes sought im the petition extend 
from Balboa to New York and Wash 
ington via Miami, and from Balboa to 
Los Angeles and San) Francisco via 
Mexico City. Panagra can attam eco 
nomic health, become subsidy-free only 
by getting its own routes into the ULS., 
Grice contends 

Pan Amencan’s own long-haul rout 
to Buenos Aires is competitive with 
Panagra’s route from Balboa to Buenos 
Aires, the petition and “Pan 
Amencan’s persistent efforts to restram 
competition from Panagra stem froma 
policy and an attitude toward Panagra 
which has been open and notorotys 

Panagra’s route mileage has shrunk as 
have been 


notes, 


other international carners 
expanding thei routes, the Grace peti 


tion clams 


SHORTLINES 





P United Air Lines 349.9 
milhon passengermiles in January, up 
6% from same month of 1956 Au 
freight total was up 38% for the month 
to 4.16 million ton-miles, mail was up 
2%, express was about 1% under Janu 


irv, 1956 


operated 


> National Airlines sold 25°) mor 
package tours to Flonda and the Canb 
bean during first month of 1957 season, 
Dec. 15 through Jan. 15. Rise in fly 
incicated by 93% 
in rental car bookimgs, and ex 


Havana and Nassau 


and-drive business ts 
mic rcase 
tension trips to 
have risen 760% 

P Overnight New York Thiwan special 
is being operated daily by Amencan Au 
lines and Pan Amencan World Airway 

Amencan’s nonstop Mercury con 
necting at Los Angeles with Pan Amen 
Call Round-tip first) class fare 4 
SE11.50. Coach tounst combination by 
the two carers provid New York 


Honolulu service for $419 round-trip 


with 


Airlines lias boon 
Pransport 
Nmmcrican 
CPA will 
loronto to 
via Lama, Peru 


Bucnos Aue 


Pacific 


maduan Au 


> Canadian 
heensed by ( 
Board to extend its South 
service to Santiago, Chile 
fly from Vancouver on 
Mexico Cit 
te Santigo 


from there 
ind then te 


Bonn and 


tran 


botweon 


> Wath 


Cologne im 


Airport 
C cri vill bo 
idinnistrtion July | 
hichd presently as used by Royal Au 
Porce with limited civil schedules. Mod 
crm facalitu vill be established at 
Wahine by the ctitncnut 


ferred to cial 


Corman oo 


> New SI.DD tiitlion passenger terminal 
it Salisbury, Southern Rhodesia, wa 
opencd this month and operation 


moved from fraght hangar Ihe $3.7 
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Herding hungry ducks by air 


Twisting back and forth above the rice fields in Califor- 
nia’s San Joaquin Valley, Frank Gallison drives feeding 
ducks out of the grain and toward surrounding game 
refuges and grasslands, Before he started this herding, 
farmers in the area often lost half a crop in a single day 
to migrating ducks, 

One of the most experienced fliers in the West. Mr. Galli- 
son has logged 20,000 hours, mostly in low-flying farm 
work. “Making turns 50 feet above muddy rice fields calls 


for plenty of extra power,” he says. “lL always get it with 


Chevron Aviation Gasoline, even on hot days when the 
engine is frying. It burns clean, too: never fouls plugs. 
I’ve used Chevron in all my light planes ever since it 
came out. 

“And in spite of the tough flying I do. I've never had en- 
gine trouble since I started using RPM Aviation Oil. Ive 
gone 1500, 1700, even 1900 hours between overhauls, 
until I take them down just because of the hours. “RPA? 
holds wear down to next to nothing. keeps the rings and 


valves as clean as new. I wouldn't use anything else.” 





TIP OF THE MONTH 


TIPE 


it and the support. 





If your engine sounds rough, make 
sure your propeller “tracks” within 
1/16-inch. Bring one tip down to a 
support, then pull the other down 


and measure the distance between 


We take better care of your plane 


GASOLINE 
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million airport, opened last July, has 
handled 130,000 passengers, averaged 
about 50 aircraft movements daily. 


> Seaboard and Western Airlines stock- 
holders have authorized increase from 
1 million to 1.5 million in company’s 
one dollar par value capital stock. 


© Viscount 800 airlincr went into first 
regular service last month on British 
luropean Airways’ London-Paris route 
New Vickers turboprop cuts 15 min 
utes from Elizabethan piston services 
over the BEA route. 


> Miami International Airport handled 
3,546,719 passengers in 1956, up almost 
4 million over 1955. Cargo totaled 
163.3 million Ib., mail 13.5 milhon Ib. 


P Japan Air Lines on April 5 will in 
ciease its trans-Pacific schedules from 
four to five weckly. . . . Vhe airline 
also plans to add extra sections on the 
run during cherry blossom season, late 
March through early May. JAL also 
is mcreasing its domestic services next 
month. 


P Riddle Airlines has added Norfolk, 
Va., to its scheduled all-cargo service 
points. Norfolk is the 22nd city to be 
served regularly by the carner. 


> Lufthansa has ordered two additional 
Viscount 810s for a_ total of nine. 
Deliveries are scheduled to begin in 


sccond half of 1958. 


> Western Air Lines has declared a reg- 
ular quarterly dividend of 20 cents a 
share, plus a 4% stock dividend on 
779,131 shares of common outstanding. 


> American Airlines carned 624,000 
passengers 409,702,000 passenger-iniles 
in January. ‘Total was up 12.8°% from 
January, 1955 


P'Trans World Airlines will introduc« 
its Lockheed 1649A Super Constella 
tions domestically and mtermationalh 
on July 1. TWA calls it the “Jetstream 
Starliner,”” expects to receive 25 this 
year 


P Linee Aeree Italiane has increased its 
Viscount 700D order from six to ning 
with deliveries to begin im April 


> VOR’s for Greece are bemg installed 
under auspices of U.S. Operations Mis 
sion at Athens, Salonika and Araxos an 
ports. Ommiranges were ordered by 
Greek government 


P New Argentina airport will be con 
tructed im province of Missiones at 
cost of S1.67 millon. First mayor ai 


port in the province, it is bemg built 
under agreement with Air Ministry 
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AIRLINE OBSERVER 


P Acroflot, USSR’s state-owned airline, has opened a ticket office in Athens 
as a first step toward establishing an air link between Moscow and Cairo via 
Athens. The Mideast crisis has delaved the mauguration of the new Moscow 
Athens-Cairo route. 


P Delta Air Lines is modifying its flect of seven DC-6s to increase capacity 
from 70 to 76 seats in tourist configuration. New arrangement will provide 
an additional 40 million available seat-miles annually. 


P Trans World Airlines is distributing “service evaluation” questionnaires to 
pass holders in an effort to obtain a more realistic rating of all the airline's 
passenger service facilities. During trips, pass holders will checkoff 50 items 
ranging from telephone sales and reservations to baggage handling and 
lunousine service. Each item will be rated by the pass holder as outstanding, 


good, fair or poor. 


> Pioneer Aeronautical Services has sold four Martin 202s to Allegheny Air- 
lines and three to Southwest Airlines. Pioneer Acronautical took over nine 
202s from Pioneer Airlines when the Civil Acronautics Board refused the 
local carrier additional mail pay to operate the more modern aircraft as 
DC-3 replacements (AW Oct. 5, 1953). ‘The aircraft were a focal point in a 
mail rate case which resulted in the organization of Pioneer Acronautical 
Services by the airline to own, charter or sell the Martin flect and led to the 
eventual merger of Pioneer with Continental Air Ling. Remaining two 
Martins have been leased to the Glenn L. Martin Co, as electronic test beds, 
Allegheny holds an option to purchase the two airplanes being used by 
Martin when the lease expires, 


P Sabena Belgian World Airlines is expected to place an order for between 
10 and 15 Fokker f-27 Friendship turboprop transports sometime this 


spring 


> Scandinavian Airlines System's DC-7Cs are now operating over the polar 
route without encountering earlier sluggish operation of the pitch changing 
mechanism of propellers. Difficulty arose from freezing of hydraulic fluids 
while flying under extremely cold arctic conditions for prolonged periods 
of time, Hamilton Standard engineers corrected the wo by reversing 
the pressure relationship between two of the valves in the propeller governor 
and by installing an extra bleed valve in the prop dome to increase hydraulic 
circulation at low temperatures. 


P Saudi Arabia is negotiating with Convair for the purchase of 10 Metro 
politan 440 transports. 


> American Airlines has organized a ground turbine training development 
program as part of its flying operations department to prepare for the intro- 
duction of jet transport service. Final plans for ground training on the 
Bocing 707 and the Lockheed Electra turboprop will be developed by Capt 
Hamilton Carlisle Smith who will supervise the new program for the 
company. 


© International airlines are in disagreement on the quality and standard of 
passenger service that should be provided under the third-class fare scheduled 
to go ito cffect on Apnl 1, 1955. Density of s« iting arrangement as clict 
source of contention with some airlines idvocating | leg room and a 
reduction in the reclhne pitch of seats as a means of increasing seating 
capacity. Other airlines say such compressed seating will discourage use 
of third-class flights on long-range tips. Final decision on this and other 
points will ce reached at International Au ‘Tran port Assn traffic con 


ference im Mian im September. 


P United Air Lines operations managers are attending an aviation institute 
on acronautical engineering conducted by the University of Southern Cali 
fornia. The institute consists of three sessions of 100 class hours cach with 
approximately 25 personnel assigned to cach group. 



































EASE OF MAINTENANCE is key feature of 
General Electric CJ-805 turbojet. Based on 
J47 experience, the CJ-805 will require only 
750 man-hours to overhaul; only .5 man- 
hours line maintenance per engine flying 
hour. The CJ-805 will begin service in 
TWA and Delta Air Lines’ new fleet of 
Convair 880’s. 
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makes possible the ideal medium-range jetliner 


General Electric CJ-805 


Backed By World-Wide 
Jet Service Network 


When you specify the General Electric CJ-805 for your jet 
transports, you will receive jet service second-to-none, 
whenever needed. General Electric’s support organization 
will provide: 


THE WORLD'S MOST EXPERIEMCED JET FIELD SERVICE 
ENGINEERING GROUP 

e to help set up your CJ-805 maintenance program 

@ to assist in operational and maintenance problems 

e to provide on-the-spot factory knowledge during jet 


transport phase-in periods 
For its military engines, G.E. has more than 250 jet tech 


reps in the field. 


COMPLETE JET ENGINE TRAINING FACILITIES 


e classes at your base or at General Electric’s Evendale, 
Ohio jet plant 

e basic jet engine familiarization ‘courses 

e advanced CJ-805 classes in assembly, disassembly, 
operation, maintenance and overhaul 


THE WORLD'S MOST EXPERIENCED JET GROUND SUP- 
PORT ORGANIZATION 
e to help determine your needs for tooling, test and 
handling equipment 
e to help program your spare parts needs 
e to help you have the right ground support items at the 
right time, in the right quantity 


For more information on what the CJ-805 offers your medi- 
um-range transports, contact your G-E Aircraft Engine 
Specialist. You can reach him via your nearest G-E Avi- 
ation & Defense Industries Sales Office. General Electric 
Company, Cincinnati 15, Ohio. ace 





G-E COMPONENT DEVELOPMENT CENTER near Cincin- 
nati is one of the most advanced jet facilities in the world 
New materials and principles for advanced jet propulsion 
systems developed in these facilities are now being in 
corporated into CJ-805 design. 





COMPREHENSIVE PRESENTATION on why the CJ-805 
makes possible the ideal medium-range jetliner is avail 
able to qualified airlines. To arrange a showing for your 
engineering or management staffs, contact your nearest 
G-E Aircraft Engine Specialist. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





AVIONICS 


INFRARED mapping can reveal important military 
targets. Power plant (above) was photographed at 


night by visible light. 


Lnfrared photo (below) 


shows radiation from hot boiler and chimneys. 


INFRARED-GUIDED Sidewinder missiles have deadly accuracy. 


Exclusive Report on Infrared: Part I 





Infrared Challenges Radar’s Monopoly 


light, which suggests its use in auto- 


By Philip J. Klass 


Radar’s long monopoly in the fields of missile guidance, target detection, 
fire control and mapping is being seriously challenged by infrared, an old 
technique which has acquired some new tricks 

There are some who predict that infrared, or IR as it is sometimes called, 
may largely replace radar within 10 years for missile guidance, target detection, 
and mapping if for only one reason: infrared can not be jammed. 


A more likely possibility is that infra 


red systems will replace radar m= some 


applications, supplement it) im many 
THOTC 

lor example, both radar and infrared 
in our defense 


ballistic omits 


detection may be used 


agaist imtercontinental 
siles 

Hybrid systems, emploving both im 
frared and radar techmques are another 
possibility. There is considerable similar 
ity between radar and infrared svstems 
Onee the target's mfrared radiation 
is converted into a low-level 
frequency signal it can be used for guid 
ance Or display in much the same way 
as a radar signal after detection. The 
parabohe-shaped scanner used to col 
lect and focus IR energy closely resem 
bles the parabolic-shaped antennas used 
in radar systems 

Phe remarkable accuracy 
by the Navy's mfrared-guided 


audio 


achieved 


Sick 


50 


winder air-to-air missile, which has 
knocked flares off a wingtip 
without destroving cnough wing to dis 
able the drone, has done much to focus 
nulitary-industry attention on imfrared 
Aircraft Co., for example, is 
new radar 
to use 


drone’s 


Hughes 
designing a 
guided Falcon air-to-air missile 
infrared guidance 

De Havilland Aircraft Ltd. of Eng 
land is also developing air-to-air missiles 
using an infrared guidance system, 


version of its 


Many Uses 


Infrared has important military uses 
in addition to missile guidance. IR 
systems can outperform radar under cer 
tain conditions in detecting high-speed 
jets and missiles. Hot jet exhaust gases 
and rocket motor flames make excellent 
infrared targets An IR system can 
detect radiation from some stars in day- 


matic celestial navigation systems 


Kor mapping terrain, infrared can 
produce a “thermal photograph” or 
radar-scope type of visual presentation 
on a moonless night with far better de- 
tail than the best mapping radars. Un- 
der such conditions objects are decline 
ated according to thei temperatures. 
The brightness of the object on the 
scope OI photo is a direct function of 
its temperature, thereby pinpomting 
such military targets as powcr plants 
and vehicles. 


Secure Communications 


Infrared can provide secure voice 
between two 


without fear of 


communications vchicles 
or ground stations 
cnemy interception, an cver-present 
danger, with radio. The Navy 
fitting the Fleet with IR= ship-to-ship 
communications that have a range up 
to 10,000 vards in clear weather at 
night In the ficld of navigation, ef 
forts are under way to develop a 10-20 
Ib. infrared ground speed indicator to 
compete with Doppler radar Rome 
Air Development Center is investigat 
ing infrared for use in an automatic 
flare-out and landing system. During 
the recent Air Pransport Association 


is out 
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DETECTOR 


i\Rdome 


INFRA RED FROM TARGET 


AMPLIFIERS CONTROL 
ACTUATORS+# 


INFRARED guidance system for missile is smaller, lighter, less complex and less costly than equivalent radar guidance system, 


design compctition for anti-collision 
systems, three companies proposed so 
lutions using infrared systems 

One indication of infrared’s fast-ris- 
ing star is the rapidly increasing num- 
ber of companies now active or inter- 
ested in the IR ficld. Only a few 
years ago, a military request for indus- 
try proposals on new infrared system 
requirements brought responses from 
less than a half dozen firms 

loday it is not an unusual occurrence 
to find approximately 30 companies 
submitting bids 


Mushrooming Industry 


Firms known to be active in the de- 
velopment or production of military 
infrared systems and/or components in- 
cludes 

Acrojet-General, Avion, Baird As 
sociates, Barnes Engineering, Beck 
man, Bulova, Eastman Kodak, Elec 
tronics Corporation of America, Farns 
worth, Farrand = Optical, General 
Electric, General Mills, Haller Rav- 
mond & Brown, Hughes, Minneapolis 
Honevwell, Perkin-Elmer, Philco, 
Production Research Corp., Radio 
Corporation of America, Raytheon 
Servo Corporation of America, Servo 
mechanisms, ‘Texas Instruments and 
Westinghouse Electric 

A few of these companies, as Hughes, 
GE. and Westinghouse, have extensive 
radar backgrounds but most, as Acro- 
jct, Barnes and Eastman, do not. Gen- 
crally speaking, IR systems can be 
designed with substantially smaller engi- 
necring groups than are required for 
radar systems 

One of the acknowledged leaders in 
the ficld of infrared technology is the 
Naval Ordnance Test Station, China 
Lake, Calif., headed by Dr. William B. 
McLean. Dr. Mcl.can recently received 
a $25,000 government incentive award 
for his contribution to the Sidewinder 
IR guidance development. ‘The award 
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THERMAL photos of Manhattan Island reveal considerable detail despite fact that they 


were made nearly six years ago with equipment now considered obsolete 
made at 10 in the morning, the one at right at 10 p.m. 


Photo at left was 











Vestiora Enervae 
Remanent 


modern research techniques 


A science dating back to the Romans. . . rapidly advanced through 
i . . . infrared now offers pica new 


answers to many military problems. A natural supple 


to radar 


and optical physics . . . the use of infrared for detection poyene 
has been influenced basically by these factors: \ 


COSMIC 


UV 


VISIBLE 











All objects are natural radiators of 
infrared energy whenever molecular 
motion exists. 

The more active the object . .\, the 
more radiation. So, fission and fu- 
sion processes, jet engines, solid.and 
liquid propellants, aérodynamic sur- 
faces, reciprocating engines, com- 
bustion products, heavenly bodies, 
the horizon, and the earth itself are 
all substantial infrared radiators, 
The present State of the Art per- 
mits the detection of objects having 
temperature differences of ooly a 
few degrees and also those as far 
away as 500 light years. These IR 
systems are suitable for a wide 
range of application including early 
warning and detection; search, ac- 
quisition and track; missile guidance; 
communication; aerial mapping; 
navigation and altitude determtna- 
tion; countermeasures; fuzing; de- 
coying; countermeasure initiation. 
Infrared can be used alone’as a 
completely passive. system, “with 
cither active or pagsive radar, with 
optical systems, and with electronic 
systems to perform a wide variety 
of tasks. Of course, ‘many of these 
developments are secret, and most 
of them are confidential. ’ 


Whether your interest relates to a current application of infrared, 
derived from the present State of the Art; or to future weapons sys- 
tems, based on sound research and development; you are invited to 
investigate Avion's experience in this field. It dates back to 1949... 


is supported by a staff of recognized physicists . . 


. atid profits from 


a valuable accumulation of pertinent data. This scientific team, 
equipped with modern laboratory facilities, is well qualified to go to 


work for you, 


Ci <8 











was based on a government estimate 
that the Sidewinder had enabled it to 
save $46 million over the cost of com- 
parable radar-guided air-to-air missiles 
(AW Dec. 10, 1956, p. 29). 

A comparison of radar and infrared 
shows that the newcomer has a number 
of attractive advantages and some dis- 
advantages, depending upon the appli- 
cation. Advantages include: 

e Every object radiates infrared: Unlike 
radar, which must generate microwave 
energy and bounce it off the target, 
infrared systems detect the infrared 
radiation generated by any object whose 
temperature is above absolute zero 
(—273C). ‘Thus, from a_ practical 
standpoint every object is an infrared 
source, although some are better targets 
than others as will be discussed later. 
eLess vulnerable to countermeasures: 
Unlike radar, infrared radiation can not 
be jammed—so far as is known. How- 
ever, it is possible to design counter- 
measures that will confuse or fool an 
infrared guidance or detection system 
by creating spurious sources of infra- 
red radiation. 

e Cheaper, less complex: Compared to 
radar, IR systems are relatively simple, 
lightweight, low cost. For example, 
the radar-guided Hughes Falcon costs 
about 10 times more than the Side 
winder, despite their similar missions. 
The Sidewinder uses only sven vacuum 
tubes whereas the Falcon ciiploys sev- 
cral dozen. 

¢ Better definition: Infrared operates at 
a frequency that is roughly 1,000 times 
higher than the highest frequency map- 
ping radars. Since a radar or IR svs 
tem’s ability to resolve or discriminate 
between nearby objects 1s proportional 
both to frequency and antenna-scanner 
diameter, IR systems can use much 
smaller scanners than radar, vet achieve 
vastly better resolution. 

Dr. I. BE. Jones of Mullard, Ltd., 
speaking recently before the British 
Radar Assn., made the following com 
parison of the ability of radar and in 
frared to distinguish between two ad 
jacent targets. At a range of five 
miles, an X-band radar (3 cm. wave- 
length) with a 12-m. diameter an 
tenna can resolve two aircraft as 
scparate targets if they are laterally sep 
aiated by one mile or more. A radar 
operating at 8S mm. wavelength can do 
so if the aircraft are separated by as 
little as one quarter mile. But an IR 
system is able to resolve the individual 
engines on a twin engine airplane at 
five mile range .using only a three 
inch diameter scanner, Dr. Jones said. 
© Radiation Fingerprint: Whereas a B-52 
and a DC-6 may appear as identical 
blips on a radar scope, an infrared de- 
tection system can discriminate and im 
some cases identify the target bv the 
spectral wavelength distribution of its 
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What Is Infrared? 


INFRARED = occupies 
trum band between 
light and microwaves of body 


spec 
visible 


Infrared is an clectromagnetic radiation whose frequency, 
ranging from approximately one million to 500 million mega 
cycles, falls between that of visible light and the microwave 
region used for high definition radars. 

In some of its characteristics, infrared exhibits the properties 
of visible light and in others it more closely resembles radio or 
radar waves. For example, parabolical mirrors and lenses arc 
used to collect and focus infrared energy, as with visible light. 
Yet infrared radiation can be transmitted through materials 
like silicon and germanium which are opaque to visible light. 

Infrared radiation is generated by molecular thermal action 
within an object. Thus every object whose temperature is above 
absolute zero (—273C) where molecular thermal action ceases 
radiates infrared energy. 

Infrared radiation should not be confused with “heat waves’ 
—the transfer of thermal energy by conduction or convection 
although infrared usually produces heating in any object it 
strikes. 

Thermal conduction or 
medium such as air, through which heat can travel; infrared 
cnergy propagates through a vacuum as well. 

A convenient and widely used reference in infrared work is 
the “black body.” This, by definition, is an object which ab 
sorbs all radiation that strikes it without reflection. Radiation 
trom a black body is the maximum possible for any given 
temperature and thus is greater than that emitted by any other 
object (“gray body”) at the same temperature 

Infrared energy radiated by any object covers a wide range 
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of frequencies, or wavelengths. ‘The wavelength at which the 
maximum, or peak, radiation occurs is determined by the ob 
ject's temperature. For example, peak radiation from an object 
at SOOF occurs at a wavelength of about 54) microns. (A 
micron, equal to 1/10,000 of a centimeter, is normally used to 
express wavelength in the infrared region.) 

As the temperature of an object increases, its infrared radia 
tion characteristics change in two ways 
@ Peak radiation shifts to shorter wavelengths and 
@ Total radiated energy increases as the fourth power of the 
object's absolute temperature 

Vhese fundamental infrared relationships are set forth in two 
laws: 
@ Wien’'s Displacement Law says that the wavelength at which 
peak radiation occurs is equal to a constant (K) divided by the 
object's absolute Kelvin. (Absolute 
temperature equaly the centigrade temperature plus 273.) For 
a “black body.” the (K) 
mately 2,960 
®@ Stefan Boltzmann Law says that the 
object is equal to the product of its area (in square Centimeters) 


temperature in’ degrees 


has a value of approxi 


constant 


total radiation from an 


the fourth power of its absolute temperature, a constant (equal 
to 5.672 « 10") I hic 
factor is the ratio of an object’s radiation to that of an equiva 
lent black body since the 
black body is an idealized radiator. Th 
the material and its finish 
rored surface, for example 


and the emissivity factor cunissivily 


and always is less than unity (one) 
factor depends upon 
bimissivity factor for a silver mu. 


is 0.02, that for lampblack 0.95 


RANSMISSION SPECTRA of the ATMOSPHERE 


EFFECT of body temperature on 
intensity and wavelength of IR 


Atmos 
of infrared 


energy as function of wavelength 
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another 
product 
surprise 


Helipot.. 


Beckman 
Servomotor- 


Rate Generator 


Snug as two bugs in their 
unitized stainless steel 
housing, motor and generator 
work hand-in-hand on the 
same shaft... to improve 
response characteristics of 
suffering servo systems. 


Where the trouble is in the 
dynamics of your system 
components, watch this 
purposeful pair roll up their 
sleeves and go to work. The high 
torque-to-inertia motor, for 
instance, responds quickly and 
accurately to error signals... 
with acceleration at stall up to 
100,000 radians/sec.?. Signal-to- 
noise ratio of the linear generator 
is 25:1 or better. Aiding and 
abetting cach other in their 
dedicated mission, they'll operate 
continuously at stall and at total 
unit temperature from —55°C 
to 200°C, 


Right now, our corrosion- 
resistant, completely encapsulated 
Servomotor-Rate Generators are 
available in sizes 11, 15 and 18. 
(We'll soon add size 8; 
eventually, other sizes.) We've 
got descriptive literature available 
too. It’s data file 33B. 


Beckman Helipot 


Corporation 

Newport Beach, California 

a division of Beckman Instruments, Inc. 
Engineering representatives 


in principal cities 








infrared radiation. This is possible be- 
cause the temperature of an object de- 
termines the wavelength at which its 
peak infrared radiation occurs. Thus 
the radiation from a jet engine's tem- 
perature occurs principally at a wave 
length of about two to four microns 
while that from the cooler piston engine 
occurs at about cight microns. (A micron 
is equal to one millionth of a meter and 
is a convenient term for the infrared 
region because of its very short wave- 
lengths. ‘Thus three microns corre- 
spond to a frequency of about 100 mil- 
lion megacycles.) 

Ihe Air Force recently conducted 
tests atop Pike’s Peak in Colorado to 
determine the infrared spectral radia- 
tion characteristics of a number of 
different types of piston and jet aircraft. 
The mountain site permitted measure- 
ment under high altitude conditions 
such as might be cncountered by an 
uifrared-guided missile 


IR Fingerprinting 

A device which can be used for 
uifrared fingerprinting” is the airborne 
infrared monochromator, developed by 
Servo Corporation to measure wave- 
length and intensity of infrared radia- 
tion. Monochromators have been pur- 
chased by the USAF and French Air 
Ministry. A somewhat similar device 
made by Beckman, is being used by 
Boeing to check the spectral emission 
characteristics of various metals and 
high temperature resistant coatings at 
temperatures up to 1,400F, Beckman 
reports 

Nature 
without attendant disadvantages and 
infrared is no exception. Shortcomings 
of IR for military uses include 
@No_ distance information: Infrared 
stems operating from target radiation, 
called “passive svstems,”” have no direct 
means of meausurmg distance to- the 
target—information which radar ob- 
tums by measuring the time required to 
bounce its cnergy off the target. For 
missile applications as in’ the Side- 
winder, this is no serious handicap. It 
is When IR is used for fire control 
stems. One way around this limita- 
tion is to use a ranging technique 
sumilar to that employed on a 35 mm. 
camer with coupled rangefinder. ‘This 
requires the use of two infrared. track- 
ing heads physically displaced from one 
another. Range is determined from the 
angle between the lines of sight to the 
two trackers. Another approach, called 
stadiametric ranging, measures the angle 
subtended by the engines of a multi- 
cngine aircraft assuming that the dis- 
tance separating them is known. 
¢ Atmospheric and moisture attenua- 
tion: Although high frequency radar 
suffers some attenuation of | signal 
strength from moisture and oxygen in 


seldom provides advantages 


DETECTOR, which converts infrared radia- 
tion into low-level electrical signal, is heart 
of all infrared systems. 


the air, infrared suffers far greater signal 
loss below 30-40,000 ft., except in cer- 
tain parts of the spectrum called 
“windows.” Systems designed for use at 
lower altitudes normally operate at 
wavelengths that fall within these in- 
frared windows wherever — possibl 
Heavy rain and fog can further limit 
infrared range, almost as severcly as 
they do human vision. 

¢ Radiation everywhere: The fact that 
every object radiates infrared, previously 
cited as an advantage, is a serious dis- 
idvantage when IR is used for missile 
guidance, detection, or fire control. In 
frared cnergy from the sun, for in 
stance, reflected from a_ fast-changing 
cloud formation might Icad an infrared 
guided missile astray from its jet engine 
target. Perhaps the most difficult part 
of infrared guidance system design ts 
to endow it with the ability to dis 
criminate between infrared = radiation 
from the target it secks and that from 
nearby objects. At least one infrared 
guided imussile program has foundered 
on this reef 


Infrared Not New 


Many of the basic potentialitics of 
infrared have long been known. For 
instance, shortly after World War I 
General Electric was experimenting 
with infrared for aircraft detection and 
was able to spot a light bomber at 
distances out to 22 mi. under favorable 
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an integral part For its vital computation phase of SAGE (continental air 


defense system) Burroughs responsibility to the Air Force 
begins with research . . . extends through engineering, 
of Burroughs development, production, testing, and installation . . . and 
includes essential field training, service and engineering 
Resident teams of Burroughs Military Field servicemen are 
assigned to each SAGE site. These specialists install and con 
tinvally test each computer, executing fleld service functions 
computation in SAGE through intimate knowledge of the equipment. 
Already, scores of Burroughs specialists are on Military 
Field Service duty at home and abroad, wherever they are 
required to service complicated equipment. 
This is another demonstration of Burroughs complete 


responsibility for 


systems responsibility for numerous Armed Forces projects 
embracing instrumentation, control systems, communications, 
electronic computers, data processing. 

In the areas of our proved capabilities, we welcome 
further inquiries. Call, write or wire Defense Contract Organi 
zation, Burroughs Corporation, Detroit 32, Michigan 


INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE 
Burroughs Corporation plants in Detroit and Plymouth, Michigan 
4 Burroughs Research Center, Paoli, Pennsylvanio 
Burroughs ElectroData Division, Pasadena, California 
Control instrument Company, Brooklyn, N. Y 
Electronic Instruments Division, Philadelphia, Pennsylvania 
The Foremost Name Electronic Tube Division, Plainfield, N. J. 


° ° The Todd Company, inc., Rochester, N. Y 
in Computation Military Field Service Division, Philodelphia, Po 


Looking to continuing expansion, Burroughs invites inquiries from qualified engineers 





CYCLONE 9: 
add to the 
striking power of 


Royal Canadian Navy’s 
GRUMMAN CS2F-1 


A highly effective sub-hunter, the new De Havil- 
land-built Grumman CS2F-1—serving the Naval 
Air Branch of the Royal Canadian Navy—is a 
deadly sub-killer too. Using radar to detect and 


track subs on the surface, and magnetic airborne 
detection (MAD) to zero on submerged craft, the 
CS2F-1 patrols the seas off Canada with an arse- 
nal of torpedoes, depth charges and mines. 


Every bit as important as the firepower of this 
new tracker is its engine power — twin Cyclone 
9s by Curtiss-Wright. These modern powerplants, 
with the longest service background of any air- 
craft engine type, give the Grumman CS2F-1 its 
far-reaching overwater capabilities, its hour-after- 
hour dependability, its fuel economy for maxi- 
mum patrol endurance and range. 





Sub-detection is a vital part of a chain-reaction 
“offshore patrol” that day and night guards North 
America, and whose perimeter extends from the 
Arctic Ocean south around the entire continent. 
Everywhere in this protective network Curtiss- 
Wright power plays a leading role. 


w) 


WRIGHT AERONAUTICAL DIVISION — 


CURTISS-WRIGHT 


CORPORAT WOOD RIDGE, WN 


Worlds Sane Arenal Cngines 





weather conditions. Gk. also modulated 
IR beams for voice communications at 


distances of more than six miles. But 
then GE. shifted its attention to radio 
detection, or radar, as it is now called. 


Radar, the great technological break- . 
through of the late 1930s and carly igelaa’ aals Talell tie 7 
1940s, turned military and scientific 
interest away from infrared, except in 
Germany. During the war the Germans, 
and later the U.S. and Britam, devoted 
their major infrared efforts to “active” 
infrared surveillance systems, typified by 
the “‘sniperscope.”” ‘These consisted of . . 
an ndianed light source to illuminate insu ate d wire 
the target at night, without the latter's 
knowledge, and an optical viewer which b y 
converted the reflected infrared into 
visible light cnabling an infantryman o1 
tank gunner to see his target. These 
tvpes of active systems normally oper- 
ate in the near-infrared region, at wave- 
lengths shorter than approximately 1.5 
microns 


German Use 


The Germans employed infrared de- 
tection against Allicd night bomber 
raids to suppk ment radar and to counter 
Alhed chaff which confused German 
radars 

Phe Germans also experimented with 
IR for airborne interception and devel- niaeee ‘une 
oped an infrared honyng system for 
the Wasserfall antiaircraft miussil 

Although the Allies generally lagged 

behind the Germans in infrared work 
there were a handful of infrared pro 
ponents whose enthusiasm was not di Visit the Dynamic World 
vetted by the development of radar * 
Infrared guidance was applied exper 
mentally to several glide bombs, finally 
got into limited production moa free 
fall bomb called chix which saw service 
ins h6othe)|6China-Burma-India — theatre 
shortly before the war ended 

Of the many missile study-devclop 
ment contracts awarded after the cnd 
of the war, most contractors turned to 
radar for terminal guidance with only 
a few exploring the possibilities of im 
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of Plastics 


An industry-wide trade show featuring 
new materials... new methods... 
new equipment and new applications 
from the plastics industry. 

Pian now to attend 
comet Please request tickets on your company 

letterhead, since there are no 
Infrared received some military sup 
general public admissions 





port for application to mappmg and 
urveillance, but in the ficld of ground 
based detection of aircraft, radar ha 
ruled unchallenged—until recenth 


Fire Detection 
Before the advent of the Sidewinder 
the most publicized application of infra 
red im aviation was its use im fire detec Pacific Coast 
tion svstems and more recenth to Plastics Exposition 
detect an meipient explosion ima fucl 
tank March 18-21, 1957 
Ihe advent of the jet airplane and 
rocket prope Hed missile operating at Shrine Exposition Hall 
vastly increased specds with powerplant 
that make excellent IR targets and Los Angeles, California 
the mountimg cost and dithcults ot ob 


tummg any further mcrease me radar 
te th 250 Park Avenue © New York Mew Yorks 


Sponsored by. The Society of the Piast industry. tr 


range are primnaril respon ibk 
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ICKERS$S 


AIRBORNE HYDRAULIC 


To 
RELIEF VALVES , setting 
_— 


a new 
standard 
of 
airborne 
reliet 
vaive 


pertormance 


Exceptionally 
“flat” performance, 
negligible hysteresis, 
minimum pressure sag at 
high temperature, outstanding 
accuracy and durability . . . these 
ore the important characteristics of 
Vickers Airborne In-Line Relief Valves. © 
They hove ao direct-operated poppet with 
@ high spring force (at low spring stress) available 
for reseating. Sliding parts are hardened steel and 
there are no sliding o-rings. A flow-compensating device 
permits very low differential between full flow pressure and 
reseat pressure ... less than 300 psi for 150% rated flow on all 
sizes! @ Conform in envelope to MS-28887 and internal parts have been amen 
developed to qualify in accordance with MIL-V-5523B Type I! Specifications 
(reverse flow excepted). Adjustable to deliver rated flow over the range of 2300 to 
3850 psi. © Tests ot 550°F and severe vibration (25G's up to 2000 cps) indicate pressure 
excellent performance under these conditions, 
; - Lie RELIEF VALVE TEST — change 
Write for Bulletin A 5212. 


low 


between 


VICKERS INCORPORATED .5 antamen Paxeouiel 1a E@eReex full flow 
DIVISION OF SPERRY RAND CORPORATION mM ' — " 
ADMINISTRATIVE and ENGINEERING CENTER : } —— me os ae vate! 
Department 1462 * Detroit 32, Michigan 





reseat 
EL SEGUNDO DIVISION * Engineering, Sales and Service 
2160 £. Imperial Highway, El Segunde, California 
‘LOW GPnw 
District Aircratt Sales and Service Offices: Albertson, Long Island, N. Y., 882 Willis Ave. + Arlington, Texas, P. O. Box 213 
Seattle 4, Washington, 623 8th Ave. South * Washington 5, D. C., 624-7 Wyatt Bidg 
Addi i Service facilities at: Miami Springs, Floride, 641 De Sete Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE “ROY 1149 * CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd. —Great West Rood, Brentford, Middx., England 


ENGINEERS AND BUILDERS OF OL HYDRAULIC EQUIPMENT SINCE 1921 








keen interest which the military now 
shows in infrared 

Radar performance, which appears to 
be reaching a point of diminishing re- 
turns, may already have passed that 
point, in the eves of many observers 
lo obtain a range of 300-400 mi. re- 
quires a lot of power and complexity 

Against a World War IL bomber, 
such as the B-29, 400 mi. of radar 
range could give more than one hour's 
warning time. Against today’s B-58, 
400 mi. of radar range buys only 20 
min. warning. Against  tomorrow’s 
hypersonic missiles, radar warning time 
drops sharply to a few minutes, unless 
claborate and costly multi-station net- 
works are used 

Io make matters worse, the switch 
from propeller-driven aircraft to jets has 
resulted im aircraft which are poorer 
radar targets, effectively reducing the 
range of radar 

This results from the absence of pro 
pellers, which are verv effective 
flectors of radar cnergy, coupled with 
the more streamlined airplane configura- 
tions with smaller radar reflecting 
frontal areas 

Thus a given radar will have less 
range against a B-58 than against a 
B-29 

The hot gascs spewed by a jet or 
rocket engine, coupled with its higher 
mternal combustion tempcratures, 
make it a much better infrared target 
than a piston engine. Reason is that the 
amount of IR energy radiated by an ob 
ject increases as the fourth power of its 
absolute temperature 

Intensity of radiation at the peab 
wavelength increases with the fifth 
power of absolute temperature. (Ab 
solute temperature, im degrees Kelvin 
equals temperature in degrees centi 
grade plus 273; for example, 100¢ 
cquals 373K.) 


Rear Attack 


Although the jet airplane's engine ex 
haust is the most inviting target for an 
infrared-guided missile, this limits an 
mterceptor to a rear hemisphere attack 
where it mav be exposed to the bomb 
crs tail defense armament. Further 
more, an interceptor may lose precious 
minutes im mancuvermg into position 
for such an attack 

As airplanc/missile speeds go up 
acrodynamic heating of the vehicle's 
skin makes it an effective radiator of 
IR energy, although not as good as the 
power plant 

kor cxample, a vehicle flying at 
Mach 0.8 at 30,000 ft. will have a skin 
temperature of about 250K. At Mach 
2.4 its skin temperature is nearly doubk 
this figure, about SOOK. ‘This means 
that 16 times as much infrared cnergs 

radiated at Mach 2.4 as at Mach 
0.5, and the signal intensity in onc 
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PIONEERING UR BUSINESS 


AGAIN! ANOTHER BENDIX FIRST! 
NEW COMBINATION FILLER-BUILD UP VALVE 
SAVES SPACE! SAVES WEIGHT! 


Here, now combined in one unit, are the functions of a separate liquid oxygen 
filler valve and a separate build-up and vent valve the new Bendix FR-7! 
It reduces valve weight by 50°7,. It substantially cuts critical space require- 
ments, and it minimizes possibility of human error by providing auto- 
matically the proper build-up posi- 


tion 














Here in this latest “‘first’’ is 


added evidence of Bendix leadership 


BENDIX PIONEERING DEVELOPED 


THE FIRST 
practical liquid-oxygen converter 


in the pioneering of better products 
and advanced equipment in the 
liquid oxygen held 

THE FIRST 


x . 
oir-borne liquid-onygen system ince the development of the first 


production-liquid-oxygen Converter 
THE FIRST 


: 
liquid-oxygen capacitance gage system. as in this new FR bomlix 


has consistently led in the creation 
THE FIRST 


v C: vements 
economy circuit for low-pressure systems of significant improvement 


bor full details on the FR-7 writ 
BENDIX 


THE FIRST 
quick-disconnect filler valve PIONEER KR-CENTRAI DIVISION, 
AVIATION CORPORATION, DAVENPORT 

THE FIRST : 4 
build-up and vent valve 1OWA 
West Coast Office: 117 E. Providencia, 
Burbonk, Calif 
Export Soles & Service Bendia« International Division, 
705 ©. 42nd St, New York 17, N.Y 
Canadian Affiliate: Aviation Electric, Lid., 
200 Lovrenten Bivd., Montrec|, Quebec 


“Gendi” 


AVIATION CORPORATION 


THE FIRST 
current standard converters (5, 8, 20 and 
25 liter). 





Division 


Pioneer-Central 





Translating valve requirements from design, 
through precise volume production, 

to uniform operating performance is our 
business. Many air frame designers 

now know us. All should, 


Case in point: this 4-way solenoid-operated 
hydraulic selector valve with manual override, 
PAC TAIR engineering combines in this valve 
the weight-saving features of a pilot-operated 


unit with a pressure-balanced main valve. 


Results: a light, compact unit requiring 
low current drain; maximum efficiency; 
precision reproduction in volume. 


Reminder: on standard or special design, 
we will welcome a call on your next precision 
valve problem, Our service is as personalized 
as this message. TACTAIR Valve Division, 
Aircraft Products Company, 

Bridgeport, Pa. BRoadway 5-1000, 


cnr, ser, ws, nsec. DANS DANI RR 








portion of the spectrum is actually 32 
times higher. 

Translating this into effective range 
of detection, where range is propor 
tional to the square root of radiation 
intensity, means that a Mach 2.4 
vehicle theoretically could be detected 
at five to six times the range of a Mach 
0.8 vehicle based on their respective 
skin temperatures. (This neglects the 
effect of infrared detector sensitivity 
and atmosphenc attenuation variations 
in different potions of the spectrum 
subjects to be considered later.) 

Where a 300% increase in a vehicle's 
speed (from Mach 0.8 to Mach 2.4) 
would result in a proportional reduction 
in radar range, measured in terms of 
time, it could produce a 400-500% in 
crease in range for an infrared detection 
system. 


Infrared Restrictions 


These are some of the factors which 
make infrared systems so attractive for 
missile guidance, fire control and target 
detection. 

Where the radar designer has com 
parative freedom to select an operating 
frequency which will optimize — the 
cquipment performance for its intended 
application, the IR svstem designer ts 
more handicapped by nature 

He has no control over the fre 
quency at which the target’s peak radia 
tion occurs, because that is determined 
by target temperature. ‘Thus he cannot 
shift frequency as casily as the radar 
designer to avoid those portions of the 
spectrum that heavily absorb infrared 
energy. 

Nor can he boost power to compen 
sate for this attenuation as the radar 
designer can 

The IR system cnginecr can only 
manipulate his infrared receiver design 
a combination. of optical, mechanical 
and clectronic clements. ‘Two of | the 
most unportant of these clements ar 
the infrared detector, which converts 
the low-level infrared energy into a use 
able clectrical signal, and the opti 
which must collect a maximum amount 
of the available infrared cnergs 

Infrared detectors, optics, and si 
tem design considerations will be the 
subject of the second article next week 
in Aviation Week's special report on 
infrared 





Reprints Available 

Reprints of Aviation Week's special report on 
infrared will be available in approximately six 
weeks. Single copies will be available free to 
subscribers upon request Other copies will be 
billed at the following rates 

1-10 copies: 40 cents each, 

11-100 copies: 30 cents each, 

Over 100 copies: 20 cents each Orders should 
be addressed to Aviation Week, 330 West 42nd 
St, New York 36, N Y 
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for every application 

For hours in aircraft or 
minutes in missiles, gyros 
must possess ruggedness and 
dependability that will assure 
performance of the mission 
Kearfott Gyros possess this 
ruggedness and dependability 

coupled with extremely high front 
accuracy. That is why they 
are so widely used in all types 
of aircraft and missiles. 
Kearfott Vertical, Rate, Free, 
Directional and Floated Rate 
Integrating Gyros as well as 
Stable Elements are designed 
to meet the most stringent 


airborne requirements. Unsurpassed in Performance 


Unequalled in Compactness 


Kearfott Miniature Vertical 
Gyros satisfy the requirements 
of MIL.-E.5272 as regards shock 
test (Procedure Il) humidity, 
salt spray, fungus resistance 
rain, sand, dust, immerson and 
explosion proof, Duplicates the 
performance of standard verti 
cal gyros in the volume and 


weight 


FLOATED RATE 
INTEGRATING GYRO 


FREE GYRO 


3 GYRO 
PLATFORM 


Write today for technical data on Kearfott Gyros 


KEARFOTT COMPONENTS 
INCLUDE 


Gyros, Servo Motors, Synchros, 
Servo and Magnetic Amplifiers, 
Tachometer Generators, Her 
metic Rotary Seals, Aircraft Navi 
gational Systems, and other high 


accuracy mechanical, electrical 
and electromec components 


+ 


2 @veE6ioianvy oF 


KEARFOTT COMPANY, INC., LITTLE FALLS, WN. J. 


Sales and Engineering Offices, 1378 Main Avenve, Clifton, N. J 
Midwest Office: 188 W. Randolph Street, Chicago, ll. South Central Office: 6115 Denton Drive, Dotlas, Texas 
West Coast Office, 253 N. Vinedo Avenve, Posodenc, Calif 
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i Q CIALP OLI MAN 


U.S.A.F. NORTHROP 


SNARK 


intercontinental 
eTVitel-t>Mm i it-t-d11-) 


— 


Courtesy Northrop Aircraft, Inc 


FIRST! 


Miniaturized Electrical 


SUBSTATION 


Transfers all circuits from Ground Power to Airborne Power 


In the vital job of pre-flight check-off on the U.S.A.F. Northrop 
SNARK SM-62 Intercontinental Guided Missile, the use of ground 
power and ground check-off equipment saves missile weight, mis 


sile power and conserves equipment. The switch-over problem 
was solved by a Cole Electric Company miniaturized, metal-clad, 
automatic, electrical substation (patent pending) eliminating all 
relays, coils, cores, magnetic armatures and vacuum tubes, reduc 
ing the weight from several hundred pounds to 28 pounds. No 
power is required after switching occurs eliminating load on 


missile power. 





Cole 60 KW 
400 Cycle, 3 Phase 
Electrical Substation 


Qualified military personnel and 
missile manufacturers only: 
Write for complete description 
and technical data to 

Cole Electric Company, 

8439 Steller Drive, 

Culver City, Calif 


AERONAUTICAL ENGINEERING 
Oversecrecy Defeats Itself, Scientist Says 


By Louis N. Ridenour 
We can distinguish three mam com Dr. Louis N. Ridenour 


ponents in the flow of technical and 
military information: first, the inter 
communication of such information 
within industrial and governmental 
groups which are directly mvolved m 
closely related work; second, the flow 
of such information to the U.S. public 
at large, and third, its transmissicn to 
potential cnemics of the U.S 

The aim of security restrictions im 
posed on information flow is to deny 
information of Conscquence to our po 
tential cnemics—which usually entails 
denving it to the public generally 
while at the time imposing as lhtth 
restriction as may be on the dissemina 
tion of this information among those normal pattern of information flow is) we now cny our tational oatita 
who are judged to have a need to know cnhancement of our national securits cstablishinent bias as its main curent 
it The use of the word “secunty” to de valuc its deterrent effect on possibl 

cnbe restrictions on the flow of in hostile actions of other mations. ‘The 
Usual Channels formation has a tendency to obscure upposed capability of thi TTT LAT 

Because the gencrally established this pomt, simce in other connections establishment 4 presumably ver Tr 
channels for publishing information do scourity” as a svnonvine for “safety fully woghed when another mation 
not permit distinctions im the treat It is not necessanly svnonymous with  decadmyg whether or not to take step 
ment accorded the three groups mcn safety in the present connection, and mumical to our best mterest I ha 
tioncd above, the usual public ition this must be remembered at all tun deterrent cthect of the Strategy \ 
cla Command has often been cited as th 
sificd information Two Categories mam shicld of peace mn tha ) 

Not officially, that is—the energs and Generally peaking there arc two world. Our preoccupation wath the ae 
megcnuity of the acronautical trade pres iain categonecs of acronautical mforma Vcloprn nt of long range ballistic an 
m this and other counties have on tion which are subjected to security thes tas as ats goal the strengthen 
some occasions surmounted dificult Classification. ‘These relate, on the on md omprovcment of our deterrent ca 
m communication which have been m hand, to existing mnlitary capabilt nibalit 
posed im the name of security ind, on the other, to research and «ke bo have any deterrent cffect. a mal 


] 
At all cvents, the flow of acronauts vclopment work which is mail tary ostubblshincut mast actually com 
ite to pot till lhostyle mateon 








The discussion beginning on this page on how secrecy impedes technological prog 
ress was given in Washington at the Second National Jet Age Conference of the 
Air Force Assn. Dr. Louis N. Ridenour, World War UH Radar Expert, is now 
director of research and development af the Missile Systems Division of Lockheed 
Aircraft Corp. 

Dr. Ridenour represented the aircraft industry in a program on the general subject 

of “The Flow of Information.” Other speakers wer 
@ Philip K. Allen, Deputy Assistant Secretary for Public Affairs of the Department 
of Defense, who defended the present security system. 
@ John Moss, (D.-Calif.) chairman of the House Subcommittee on Government 
Information, who discussed the current investigation of Detense Department policies 
@ John E. Hull, retired U. 8S. Anny general, member of the Coolidge Committee on 
Classified Information, who described the work of that group 











channels are not gencrally used for 


cal information is consciously manip mihcant om terms of future militar Ty 
tilited in the name of securits Lda ipabalits t 
truce goal of any alteration an the In tines of nominal peace t bo 


pPpronianate | loalatye 


tthe Ooth 


CONVAIR B-58 HUSTLER ready for first takeoff with weapons pod. In Dr. Ridenour’s view, “secret” B5% deters no enemys 
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“QUALITY CONTROL” 


For over a decade, Narmco structural 
adhesives and laminating materials 

have been produced under a quality 
control program with “teeth” in it. 
Quality control moves from exacting 
inspections of incoming materials through 
all the steps of compounding today’s 
most advanced types of plastic adhesives 
and structural laminating products.... 
© through mixing, material processing, 
final tests and shipping....and even 
into the user’s production departments 
.... Safeguarding the manufacturer’s 

own quality control program! 


Standards of quality are rigidly maintained 

at Narmco, year after year....standards the 
user can depend upon! And they save 
production and re-work man-hours....help the 
airframe and missile manufacturer do today’s 
toughest job....that of meeting tight production 
schedules under budget. That is why Narmco’s 
assured quality ‘‘Metlbond” adhesives and 
“Conolon” laminating materials are constantly being 
used in greater quantities and in new ways.... 
doing jobs every day that metals alone can’t do! 


To the manufacturer who uses Narmco products in the 
production of aircraft and missile parts and assemblies, 
Narmco’s quality control means better parts. ...more 
uniform parts....at lower cost....and on schedule! 


PIONEERING THROUGH RESEARCH 


NARMCO RESINS & COATINGS COMPANY, Dept. 8 600 Victoria Street, Costa Mesa, California 
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Toolmakers’ microscope reads to 0 0001" and 
1 minute of are. Co-ordinate range 4° x 2". 


Compact built-in rotary stage 


Make precise measurements 
to 0.0001" and cut rejects 
with Gaertner microscopes 


Here are reliable, easy to use micro 
SCOP ON for precise, indisputable measure 
ment of piece parts, tools, dies, thread 
gages, templates, jigs, fixtures, ete With 
these instruments you make direct, non 
destructive measurements noe contact, 
no distortion, images are sharp and clear 


Through the engineering facilities at 
our Chicago plant, these versatile, well 
constructed microscopes can be adapted 
to meet your exact needs) Find out now 
how you can cain new produc tion savings 
with Gaertner measuring microscopes 


Coordinate 
Measuring Microscope 


High precision, 

low cost instrument 
for 2 dimensional 
linear measurement 
Range 2° « 2", 
reading to 0.0001", 


Micrometer 
Slide Comperateor 


Reliable, low cost 
instrument for linear 
measurement Ranges 
up to 4 
0.0001 


reading to 


or 0.00005". 


Scale Micrometer or 
Shep Microscope 
High quality, low cost 
instrument with range 
up to 0 100". Reading to 
0.001", easy inter 
polation to 0.0002 


Write for Bulletin 161-54 
The Gaertner 
Scientific Corporation 


1256 Wrightwood Ave., Chicago 14, Ill 
Telephone: BUckingham 1-5335 





Aviation Memo: 





Every aircraft 


fastening 


the name is Torg-Set 





and it’s the only fastener that will meet 
your future requirements, too. 


1 An exclusive development of the American 
Screw Co., TORQ-SET enables one recess to 
do every aircraft fastening job. It is adapt- 
able to all head configurations in an unlimited 
range of sizes. 


2 TORQ-SET fasteners are mass produced 
in quantities to assure you of the proper sup- 
ply for doing all your aircraft fastening jobs. 
Because it is a completely-forged product, it 
combines extreme precision and = superior 
strength with unlimited production. 


3 With TORQ-SET a simple one-piece 

bit that adapts to any type wrenching Lool 
allows close-to-head operation on every 

fastening job. 

4 TORQ-SET can be power driven, at close 

quarters, tighter than any other fastener yet 


The biggest news 


in fasteners comes from . . 


AMERICAN SCREW CO. 
Norristown, Pa. «+ 


removed without difficulty. This is because 
the unique recess has driving wails that form 
a direct axis for driving. And TORQ-SET is 
supplied in high strength alloy steels (includ- 
ing the newer heat-resistant types) and per- 
mits extremely high wrenchability without 
burring or distortion. 


§ TORQ-SET is the only recess available 
today that can meet the requirements of the 
future. It is cavable of delivering torque 
values far in excess of present aircraft re- 
quirements. For instance, the average 
torquing ability of the %."° TORQ-SET is 
2540 inch pounds, 58° higher than actually 
required. 


Find out how TORQ-SET can help solve 
your production problems. Write, wire or 


phone, American Screw Co., Willimantic, 
Connecticut. 


* WILLIMANTIC, C 
Chicago, Ill. « 


4 a" - 
ONN. 


Detroit, Michigan 


West Coast Sales Office and Warehouse: Air Industries of California, 922 W. Hyde Park Blvd., Inglewood, California 





learned, by taking so much effort, im 
this umportant field 

In my own opimon, this view com 
pletely overlooks the fact that we also 
inade ourselves a present of the results 
of this work. And I think that no onc 
can deny that we have made better us¢ 
of this information than the Russians 
have Our advanced clectronx 
progress is rapid and exciting; theirs has 
slower ind OTC pel 


dom 
been sowewhat 
functory 


Nuclear Jolt 


The ficld in which Russia has given 
us our biggest recent surprises is that of 
nuclear physics. They exploded a ther 
monuclear device far carlicr than thes 
could have done on any timetable tied 
to espionage. At the Geneva confer 
cnce on the peaceful uses of atomic 
energy, they startled our representatives 
by the scope of the thermonuclear work 
discussed. And this is a field in which 
we had been most cautious about pub 
lication 

Thus it 1s clear from the record that 
the technical Russian sci 
cence, far more than our own policies 1 
garding the publication or suppression 
of technical information, have repre 
sented the major factor governing thei 
progress. At the time, our own 
progress was being slowed whenever we 
hampered or restricted publication of 


interests of 


samc 


the results of our work im the past 

In the mtcrests of security by achiev« 
ment, as opposed to security by conceal 
ment, we should probably commun 
cate as widely and promptly ind cttes 
ults of ow 


md dlev¢ lop 


tively as we can the « 


massive Current research 
ment program. To do less 
that our total development capability ts 
mferior to that of our potential cnemucs 


In deciding who shall have access to 


is to conte ‘S 


information handled under security re 


trictions, much as made of determin 
ing whether or not a proposed recipient 
“need to know” the mfonnation 


“need to know” is a 


lias a 
in question. “The 
meaningful concept with respect to th 
sort of operational information that w« 
have already noted must be closely held 
mn the national interest 

It is far less meaningful im respect of 
cntirel 

laghdy 


scrcntih 


cnginecrng imformation. It as 


without meaning m= respect of 


creative cnginecring work o1 
research 
hor a 


security. officer to assert that 
Kdward ‘Teller does or 
need to know of the 
work of 


ludicrous ind 


such a 
does not have the 
screntifi mother 
man om hus field is 
ibsurd, ‘Teller, bemg a theoretical phivsi 
HNprov ing our of 


icsults of the 


cist, as engaged in 
understanding of natural phe 
he has, before the 


fact, no way of judging whether or not 


dered 


nomena. | am sure 


the work of another man wall help him 
m domg this. | am perfectly sure that 
no security officer could know; for, af li 
replace 


knows 


could, he could presumably 


leller as 1 physicist since be 


What Teller 


bven though we 


will next discover 
that the 


know lose 


cai C4 
concept of the “need to 
ity meammg at the wellyprng of funda 
mental scence, still we must 
the justification for th 
ccurty people with even the most ad 


work. Thus 


hitherto unparalleled 


ipprecnak 
comeocnm ol 
scrcrititn comcoen 
froma the 
peed with which fundamental screntit 
transhited 


tion 


vanced 
springs 
inte 


cliscove;ns | pra tral 


cngimecnng applica 


Time Span 

Thalt 
ClsSCON CTA ot cle 
which made the clectrieal power mdu 
try possible, and the birth of the 
try batty later i 
contury eparated the discovery of radio 


i century clapsed between th 
tromaynetic mduction 
mich 
vou quarter of ia 
by Llertz from the memorable da 
on Which Marcon: transmutted the lett 
S ross the Athintic Ocean, Onl 
went bi between the di 
which 


WAIN CS 


SIN VCars 


covery of nuclear fission rncacte 
and the 
Prinity explosion im New Mexico 

I dius practical affairs, including mali 
tury posture we likely to be pro 


iffected— and 


tomic bombs concemwabl 


found Vcr prompth 


Stop Surface Corrosion FAST and ECONOMICALLY 
with CEE-BEE’s Cleaning and Brightening Method 


You can eliminate costly 
aircraft skin replacement caused 
by surface corrosion with 
CEE-BEF’s 1-2-3 cleaning and 
brightening materials, 

The CEE-BEE method is fast 
and economical — minimizes 
man hours required on the job 
and “out-of-service” time 

of equipment — provides a 

longer lasting clean surface, free 
from corrosion causing oil, 
smoke and exhaust stains and 
traffic film. And with 

CEE-BEE, extra polishing 
retains hi-lustre longer. 

Write for free brochure, 


CEE-BEE CHEMICAL CO., INC. 
9620 East CeeBee Drive 
Downey, California 
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F8U Catapulted From Carrier 
Maximum lift attitude of F8U-1 during carrier take-off demonstrates value of a variable incidence wing in easing job of flying aircraft 
with leading edge droop. Wing is at large angle of attack for maximum efficiency of deflected leading edge device, while pilot's seat is 
approximately in normal flight position and his field of vision is unimpaired. Note vents in tail, apparently for afterburner shroud cooling 


by advances made im fundamental sci 
Cnc? 

Pherefore, as much as we may de 
plore the meddling of security officers 
affairs, however Inappro 
still we should 
ippreciite the motivate 
this concern. ‘The impossible task which 
the censors of scientific publication have 
undertaken is nevertheless one which 


if achievable, as it is not—would be de 


into scientific 
priate we know it to be, 


reasons which 


sirable 


Benefits of Research 


binally, we come to the obvious 
pomt that the results of the 
research and development program cur 
rently mulitary budgets 
we of the greatest possible use in de 
A di 
rect and immediate example of this is 
ifforded by transporta 
tion, growth and development 
mayor technical 
It is not untau 


ILASSIVE 
supported by 
veloping the peaceful economy 


commercial au 
whose 
onstitute one of the 
phenomena of our age 
to attribute a major part of the tech 
nical advance im our air transport 
capalnhity to acronautical developments 
sponsored and paid for by the military 
scTVICCS 

These benefits to commercial avia 
tion from military development work 


68 


because of the 
timely release from security restrictions 
of the pertinent technical information 
This illustrates how the general peace 
time cconomy can benefit from techni- 
cal development first made with mihi 
tary requirements in mind, Whenever 
the declassification and ordinary publi 
cation of such work is admissible from 
the military standpoint, there is no 
doubt of its desirability from the over 
ill pomt of view 

There is evidence that cognizant 
wencies of the Department of Defense 
ire aware of the dangers which inhere 
il the OVCTSUpPpression of technical in 
interchange However, I 
have sometimes encountered the att 
tude that the suppression of informa 
worthwhile for 


have come about only 


formation 


tion as beneficial and 


its own sake 


What Should Be Done 


Vhis, as I am sure we can all agree, 


is far from the case We have seen 
that 

¢ Information on present military ca 
pability must reach the potential enemy 
to give the military capability any 
peacetime value 

e Certain classes of operational informa- 
most carefully — safe- 


tion must be 


guarded. ‘These are defined by the 
leverage for countermeasures that they 
may afford 
eKven with respect to such sensitive 
information, unremitting suppression 
does not afford the best concealment 
¢ Scientific information is being pro 
pagated only with difficulty, even ignor 
ing the efforts to impose classification 
upon it 
e Suppression of technical information 
will benefit us only if our development 
capability is inferior to that of othe: 
nations 
e There is no such thing as a meaning 
ful definition of “‘need to know” in any 
scientific field 
e The desire to regulate scicntific com 
munication understandably spring 
from the present immediate connection 
between science and technology 
e When military considerations permit 
the free release of technical information 
is always in the public interest 

Vhis last point is true not mercly 
because peaceful technology and muh 
tary technology are closely related 
though they ar 

It is also true becaus« 
wise courses of action onl 


I democrac 
can choose 
when the people generally are ad 
quately informed. 
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“Bente” PB-20 


AUTOMATIC FLIGHT CONTROL SYSTEMS 


SELECTED FOR JET-AGE MILITARY AND COMMERCIAL AIRCRAFT 


What is the trend in spe fyin 7 automat flight ontrol system for jet age ar ratt? Far more revealin } 
than any words we ould write is the selection of Bendis PB 20 systems by the airframe manuf ycfurers 
and airlines shown on the following page And, in many instances, the PB 20 is « ymplemented 


vrplanes with Bendia Flight Director Systems and Cont nental or Polar Path Compass Systern ‘ 


Reprints of this color series of jet age airplanes are available by etiting 
Zag G) +) 20310), 142 Mek able), eid, 11 ae AAP Bile), ae) ite) t Silo), Mpiaii ite) lems. mee 
“4 Surh i y " . . oo 7? fe ' . 4 erece Re ‘ te it Die 


4 liom 





p B-2 0A Automatic Flight Control Systems 


selected for DOUGLAS C-133A 


World's Largest Turboprop Airplane 


PB.20-equipped Douglas C-133A airplanes are to be operoted by the 
UNITED STATES AIR FORCE 














P B-2 0 B Automatic Flight Control Systems 


selected for LOCKHEED 1649A SUPER CONSTELLATION 


World's Longest-Range Commercial Airliner 


PB.20- equipped Lockheed 1649A Super Constellations are scheduled for service on routes of these airlines 
AIR FRANCE @ LAI-ITALIAN AIRLINES @ LUFTHANSA GERMAN AIRLINES © TRANS WORLD AIRLINES © VARIG AIRLINES OF BRAZIL 





DIVISION OF BEAD VIATION CORPORATION 











Line 


P B-2 0C Automatic Flight Control Systems 


selected for CANADAIR CL-28 


Largest Airplane Yet Made in Canada 


PB 20 equipped Canadair CL-28 airplanes are to be used for maritime reconnaissance 
ROYAL CANADIAN AIR FORCE 





"Candis Pp B-20D Automatic Flight Control Systems 


selected for BOEING 707 


America's First Commercial Jet Airliner 


PB-20-equipped Boeing 707 airplanes are scheduled for service on routes of these airlines 
AIR FRANCE @ AIR-INDIA INTERNATIONAL © AMERICAN AIRLINES © BRANIFF INTERNATIONAL AIRWAYS 
@ CONTINENTAL AIR LINES © LUFTHANSA GERMAN AIRLINES © PAN AMERICAN WORLD AIRWAYS, INC 
®@ QANTAS EMPIRE AIRWAYS, LTD. @© SABENA BELGIAN WORLD AIRLINES © TRANS WORLD AIRLINES 





eal PB-20E Automatic Flight Control Systems 
selected for LOCKHEED ELECTRA 


First American-made Commercial Turboprop Airiiner 
PB.20-equipped Lockheed Electra airplanes are scheduled for service on routes of these airlines 
AMERICAN AIRLINES @ BRANIFF INTERNATIONAL AIRWAYS @ EASTERN AIR LINES 

KLM ROYAL DUTCH AIRLINES @ NATIONAL AIRLINES © WESTERN AIRLINES 














Bercy” D B-20F Automatic Flight Control System 


selected for test and evaluation on CS2F-1 TRACKER 


Carrier-based, Anti-submarine Airplane 


Built by DeHavilland Aircraft of Canada, ttd., for the 
ROYAL CANADIAN NAVY 














Automatic Flight Control Systems 


Manual power controls « Autopilot system + Central air data system 


selected for CONVAIR B-58 HUSTLER 


America's First Supersonic Bomber 


Convair 8.58 Hustler airplanes are weapon systems to be used by the 
UNITED STATES AIR FORCE 


PUB. NO. 571-28 + ©1987 BENDIX AVIATION CORPORATION LITHO INU BA 





AMES AERONAUTICAL LABORATORY will use this 150-ton airfoil mill in advanced 
research. It can sculpture curved shape of airfoil or compressor blade in metal as it is doing 
to vertically-held piece at center. Danly Machine Specialties is maker. 


Mill Sculptures Airfoil Shapes 


Ames Acronautical Laboratory, Mof 


fett bield, Calif., has imstalled and 1s 


operating a mulling machine capablk 
of turning out complex curved airfoil 
shapes and turbine blades from blanks 
1Sx18x96 in. for testing and use in 
the laboratory-supersonic wind tunnel 
Phe miller was designed and built 
for Ames by Danly Machine Special 
tics, Inc., Chicago 
Phe machine traces pattern block 
ind shape identical to the de 
ied final piece. Pattern blocks ar 
held in) place hydraulicall vcd the 
mechanism holding the blink can exert 
mm upward thrust of 5,500 Ib. Both 
pattern block and blank are held in 
place in the vertical instead of | the 
usual horizontal position to) chiminate 


of size 


my possible bending from the weight 
of the blank 

Iwo tracer wheels follow thi patter 
transmitting the desired contours to 
two identically located cutting head 
Both pattern and blank revolve at th 
ame speed to msure identical shape 
Finished parts can be held to tolerance 


of plus or minus .004 in. Cutting speed 
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varies from a low of 78 fpm. for Iigh 
to a high ot 140 for soft 
tHhiminum alloy 
Cost of the 
mcluding design. ‘The full 
machine covers more than GOO sq. ft 
Thr 17 clectn 
componcnt He 
bngincermg Co 
control 


illoy stecl 
machine was $564,000 
autoneatne 


of floor price incl 
motors to drive ill 
hance Klectnc and 
Cleveland, designed the 


GE Creates Industrial 
Diamond Substitute 


A 3,500bF industnal substitute for dis 
IPOTIZC AWAN it 1.6001 
General blectr 
Cseneral Laborator Schenectads 
Laboratory director, Dr. Guy Suits 
onsiders the mancmade matenal which 
Gh. calls Borazon after its two 
cents, Boron and Nitrogen, a 
substitute for diamond dust in mdustnal 


ronds which 


has been created bi 


oustitu 
1 potential 
hard matenal ganding and a possibk 
replacement for hugh temperature drv 
jewel! bearings 


Dr. Suits also considers the new 





Over 
20 years’ experience 
in development and 
manufacture of systems 
for airborne, ordnance, 
and missile use. 
Ask for latest 
facilities brochure. 


THE W 


MAXSON 


CORPORATION 
475 TENTH AVE, NEW YORK 18 WN Y 


ENGINtees: Contact our Technical Placement 


Manager for employment data 
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WE 
COULDN'T 


SHAKE 
ITS 
ACCURACY 


This unretouched photo- 
graph shows the Lear 
Miniature Rate Gyro 
strapped to a jackham- 
mer, riding side-saddle 
through two hours of 
pneumatic nightmare. 
After this “shakedown 
run” the gyro still per- 
formed up to the most 
exacting specifications 
set for the newest Air 
Force, Navy and Army 
missiles. This gyro is 
available right now. 
How many do you need ? 


LEAR 
MINIATURE 
RATE 
GYRO 


EAR INC., 


GRAND RAPID VIGION, 


GRAND RAPIOS, MICHIGAN 









































































torial an example of what can be ex 
pected from super-pressure research. 
The discovery, he savs, is a classic ex 
ample of how a scientist mixes basic 
knowledge with luck in making a funda 
mental discovery. 

Borazon’s discovery started when the 
sunilarity between graphite, which 1s 
diamond in the non-crvstalline form, 
and “white graphite” or hexagonal bo 
ron nitride, was noted by the labora 
torv’s Dr. Robert Wentorf. However, 
Boron nitride does not have graphite’s 
xtra clectrons which permits graphite 
being bonded in a crystalline structure 
to become diamonds, a transformation 
which GE accomplished in 1955 by us 
ing 1,500,000 psi. super-pressures and 
5,000F temperatures 

But when Wentorf used 1,000,000 
psi. and 3,000F and a third substance 
which GF. did not disclose, he was able 
te make the talc-like boron-nitride pow 
der grow into crystals. The nitrogen 
atoms “donated” clectrons to the boron 
atoms which in turn used the extra 
clectron to form another chemucal bond 
with a nitrogen atom until all the slp 
boundaries of the amorphous powder 
were interlocked together. The resultant 
“cubic boron nitride” is not only a sub 
stance unknown in nature but the first 
substance to have a hardness anvwhere 
near a diamond's. 

X-rav diffraction photographs further 
verified the similarity by showing that 
the Borazon crystal structure was prac- 
tically identical to that of diamonds 

lor industrial work it is expected to 
be superior to diamonds because it will 
withstand the higher grinding tempera 
tures of the new high temperature ma 
terials which are becoming more popu 
lar, especially in aircraft, and it) will 
case our present dependence upon po 
litically uneasy Africa as a sole source 
for diamonds 

he General Laboratories policy is 
to turn promising scientific discoveries 
over to GE manufacturing divisions for 
cyploitation 


New Nickel Alloy 
Produced for Jets 


A new high temperature mickel alloy 
expected to find use in highly stressed 
parts of turbojet combustor sections is 
heing produced by the International 
Nickel Company. Another possible use 
is im the nose cones and airfoil leading 
cdges of hypersonic aircraft and missiles 

The new allov is similar in composi 

tion to the manufacturer's nickeliron 
hromium alloy but m= addition it 
contains about 1.0% titanium. It is de 
igned to operate at temperatures of 
1 400F and higher 

The alloy sheets are annealed at 
1, 900F-1,950F. A good combination 


AVIATION WEEK, March 4, 1957 


of strength and formability are reported 
by fabricators who process anneal their 
parts at 1,S00F-1,850hF from 20° to 
30 minutes and air cool them rapidly 
Tensile and rupture strength below 
1.200F can be improved by cold 
working but the manufacturer advises 
agaist this if the part iy to be welded 
because of the stress concentration 
which will form along the edge of the 
weld 

Cyche oxidation tests conducted at 
1,600F for penods trom 100 to 1,000 
hours showed that the weight change 
with time was about the same as that 
for the alloy without titanium. In both 
allovs the weight change ts a gam be 
cause of the tight adherence of the ox 
ide laver 


b) ‘ re 
I-104 Crash Kills 
Lockheed Test Pilot 

Palmdale AFB, Calif—Lockhecd test 
pilot Joseph W. Ozier was fatally in 
jured ina crash of an F-104A inter 
ceptor durmg a landing approach at 
Palmdale AFB on Feb. 15 

Ozier, 32, dicd of mjunes on the 
following day. Observers said he ap 
peared to be making a routine approach 
unmediately before the supersome Star 
fighter crashed. 

\ veteran of the bifth Au borce dun 
ing World War Hl, Ozier yomed Lock 
heed in 1951. Tle was a founder and 
icting secretary of the Society of Ex 
perimental ‘Test Pilots 


Bell HUL-1 Completes 


Fleet Indoctrination 
Fort Worth—Bell IIUL-1 utility heh 


copter has completed its fleet mdoctn 
nation program test alicad of schedule 
midis beng delivered to Navy units for 
Arctic service 

HUL-1 completed 4 tet program 
scheduled for 25 days in 1S flving days 
The four machines used in the trials 
accumulated 501.2 hours of flight time. 

During the test period, HUL 
quired .74 of an hour for maintenance 
tor cach hour of flight. Bell pomts out 
that this record is substantially better 
than the average ratio of three hours 
of mamtenance for ever Hight Jhoue 
normally found m such accelerated test 
programs, 

sdnuital James S. Russell, chict of 
the Bureau of Acronautics, praised the 
HWUL maintenance record im a. letter 
of commendation and said. this spect 
is most cncouraging™” because the HUT 
vas ordered for use im remote areas and 
for logistic sunphicity 

Bell iy delivermg the HUL to both 
Atlantic and Pacific flect units. Heh 
copters primary mission will be ic 
breaker patrol and support m the Arctic: 






DATA 


ON THE NEW 





_ LEAR MINIATURE RATE GYRO 





, 


RUGGED AND DURABLE — It has been vibrated 
up to 20 G’s and 2000 eps. and submitted 
to shock up to peaks of 110 G's without 
significant effect. 

UNIVERSAL OUTPUT— Electro-magnetic pick- 
off supplies 6 volts, 400 cps. into a 10,000 
ohm load at maximum rate input. Thus, 
units of different maximum rates may 
be interchanged without modification. 
Unit is also available including integral 
demodulator in a mounting base for ap 
plications requiring a DC signal output. 
HIGH ACCURACY — Unit weighs only 1.2 
pounds, measures only 143” diameter by 
3%” long, yet resolution, threshold and 
hysteresis closely approach zero rate. 
MINIMUM “CROSS-TALK"— Patented design of 
torsion bar provides previously unreal 
ized cross axis stiffness. Movements in 
insensitive axes virtually eliminated, 
LOW THERMAL NULL SHIFT — Use of thermally 
compatible materials for all associated 
parts brings about new lows in the 
amount of null shift resulting from tem- 
perature changes. 

UNIFORM DAMPING — Through selection and 
close control of piston and cylinder ma 
terials and damping fluid, the damping 
orifice varies with temperature to uni 
formly compensate fluid viscosity varia 
tion. Damping is thus maintained at .7 
+ .38% critical throughout the operating 
temperature range of ~ 65 F to + 165 F 
without the use of heaters. 

VERSATILITY — Unit is available with either 
26 or 115 volts, 400 cps., 3-phase or 115 
volts, 400 cps. split single phase motor. 
Can be supplied for any maximum rate 
required. Unit is readily adaptable to 
requirements involving different signal 
outputs and damping characteristics. 
2 and 3 axis packages also available. 


LEAR 
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ROCKETS 


OR JETS 


well on their way with 


AMWELD 


The manufacture of today’s supersonic jets, missiles, and rockets has placed a burden on 
the prime contractor. He must be concerned with the ability of hundreds of subcontractors 
to produce components to the rigid quality demanded by aircraft specifications. 
American Welding is proud of its record as a supplier of flash-welded rings and components 
to major United States jet engine manufacturers. Let Amweld’s Industrial Products 
Division study your problem in circular welded components. Your 
production, too, can be “well on its way with Amweld.”’ 


THE AMERICAN WELDING & MANUFACTURING CO. « 420 Dietz Read, Warren, Ohie 


AMERICAN WELDING 


The World's leading Manufacturer of Welded Rings 
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British Report Progress on 
Angle-of-Attack Instruments 


London—l light guidance imstrumen 
tution based on angle-of-attack measure 
ment instead of airspeed has reached 
on advance stage m Britam. This de 
velopment way revealed to Aviation 
Work by its mventor, R. TP. Youngman, 
i design consultant and one of Britain's 
pioncer acronautical engineers. Ihe 
idea springs from his life’s work with 
lugh lift and anti-stalling devices 

Using only a rudimentary computing 
Clement, the svstem continuoush eval 
tutes the ratio between two 
stations on the wing profile. Its rela 
honship with airspeed and angle-ot 
ittack as used in a cockpit presentation 
showing the optunum angle for any 
flight condition 

Advantages of the system over an 
peed sensing melude 
@ Direct indication of the correct angk 
of-attack without reference to the 
weight condition 
© Quicker response Characteristics 
of disturbance to wing 
cttect. 


pressure 


ws it 
MICASUTCS CALISe 
circulation—not 


Limited Production 


Extensive deck landing 
straight wing naval aircraft have proved 
lughly successful and are now to be 
cxtended to swept wing machines 

\ lumited production is already under 
vay but Youngman states the system: is 
to be standardized im all naval aircraft 
oon. It w to be tried out a the 
le Thavilland Comet 3 
inonth and according to Youngman, 1s 
dready bemg used m flight trials with 
mtomatic landing systems 

Phe principal disadvantage of couven 
tional airspeed sensing is its dependence 
on weight. To achieve and mamtan 
optimum angles of attack for varying 
flhing conditions the weight must de 
termine the speed. Weight can tay 
d-fferent valucs at takeoff and it changes 
onsiderably as the fucl is consumed 

Maintenance of the optimum angk 
becomes cnitical for differcnt reasons in 
iifferent aircraft. Very slight deviations 
it altitude for coil yet aircraft 
fucl and frequent speed changes neces 

ry (every half-hour in the Comet) to 
nect the speed and weight relation are 
mdicated on charts carned im the a 
raft 

Angle oof attach 
 keepmg airspeed constanth im phrase 
vith the weight, obviates step changes 


trials with 


airliner tha 


wastes 


mstrumcntation 


thus achieving the best fuel economy 


nd reducing the Aving effort 
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Use of the system im naval aircraft 
makes deck landmg safer, casier and 
slower. ‘The pilot as able to approach 
sifely at the optimum speed for the 
urcraft irrespective of the weight condi 
tion. : 

Plus tact together with the quicker 
response rates means stalling margins 
can be reduced and approach speeds 
lowered 

Most aircraft: kind at) the 
speed defined by the 
Which is consequently faster than need 


TITEEPT TL 
CTOSS WE whit 


he 


Constant Ratio 


Phe system owes its devclopment to 
the sumple fact that the ratio between 
pressure (p) at a sclected) position on 


the wing and the stagnation 


(a= 5 
stant fora given angle of attack for all 


(It neglects RK, cttects.) 


of thas ratio varies 


pre Sstire 


) remains substantially con- 


ur speeds 
The valine ulimost 
bnecarly with angles of attack ay 
vonted im bag. La by the 
nitio V/V. where N 
and V. stalling speeds. “The 
Sup an big. Tb ay more difhcult to cah 


repre 
clin spond ‘‘ 
is aircraft speed 
rohition 


borate 

I hie computing clement can then be 
aranged to present the p/q ratio on a 
dial suutably calibrated to read the de 
ied opti values for Varin tlielit 
conditions 


Thu P q 


ongiial application took the form shown 


computing clement in its 
We bag. 2 and at was uscd to monitor the 
Seaton Crcaghe sound genentor which 
tural aid for deck 


with the Navy murror landing tochinnaquc 


is used as an lanchiuag 
|! replaced ypecd scnsing clomeonts om 
the S. ¢ ound goncraitor and tas 0 
coved extensive flight trials at the RAL 
lustitute of Aviation Node in 
borough mad deck tral on 


| tite 
1EANES 
Suilwark 
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IS YOUR JET ENGINE 
} RPM MEASUREMENT 


ACCURATE AND SAFE? 


rw 





® READS JET ENGINE SPEED to 
GUARANTEED ACCURACY of 
10 RPM in 10,000 RPM (0.1%) 


The inter-relation of RPM to efficiency and thrust in jet engines is 
fundamental. Proper adjustments for maximum thrust, maximum engine 
life and maximum safety of operation can be made only upon accuracy 
of instrumentation. The TAKCAL tests to guarantee that accuracy. 

The new B & H TAKCAL incorporates a refinement of the frequency 
meter principle. It operates in the low (0 to 1000 cps) range, reading 
the frequency of the tachometer generator on a scale calibrated in 
percent RPM corresponding to the engine’s RPM. It reads engine speed 
while the engine is running with a guaranteed accuracy of +0.1% in 
the range of 0 to 110% RPM. Additionally, the TAKCAL circuit can be 
used to trouble-shoot and isolate errors in the aircraft tachometer 
system, with the circuit and tachometer paralleled to obtain simultaneous 
reading. 

The TAKCAL’S Component parts are identical with those used in the 
J-Model Jetcat Analyzer. They are here assembled as a separate unit 
tester and for use with all earlier models of the JETCAL Tester. 

The TAKCAL operates accurately in all ambient temperatures from 
—40°F. to 140°F, Low in cost for an instrument of such extreme 
accuracy, it is adaptable to application in many other fields. 

For full information write or wire... 
B&H makes the JETCAL® Analyzer 
and TEMPCAL® Tester 


B&H INSTRUMENT Co., INC. 


3479 West Vickery Blvd. * Fort Worth 7, Texas zune 


Sales-Engineering Offices 
VALLEY STREAM, N. Y.: 108 So. Franklin, LO 1.9220 © DAYTON, OHIO; 209 Commercial Bidg., Mi 4563 © EL SEGUNDO, CAL.: 427 E. Grand Ave., EA 2-1644 
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7 Reasons Why 
it's PIONEER 


for AIRCRAFT EXTRUSIONS 


. No premium charge for warehousing service. 

. No established minimum on orders 

. The amount ordered is delivered (no plus or minus 
1047). 


4. Highest aircraft inspection standards maintained 




















. Stock for future scheduled orders is held to assure 
delivery date and availability for earlier shipment if 
required, 

. Orders may be adjusted, up or down, up to actual 


shipping time and date 
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{ ) Send folder on aircraft extrusions 
( ) Send brochure on Pioneer 921 T Tooling Plate 


and engineering dota on its application 
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ENGINEERING BULLETIN 


TYPES OF BEARING 

The Retainer Bearing fitted with the 
one-piece crown retainer is well suited 
for the great majority of instrument 
applications. Even ball spacing pro- 
duces good performance at low-moder- 
ate speeds, and it can also handle 
radial or thrust loads. Improved fabri- 
cating techniques result in crown re- 
tainers being specified for low-torque 
requirements, 

Phenolic Retainers machined from 
phenolic plastic allow higher speeds 
and also provide some retention of 
lubricant. This retainer is used with 
angular contact bearings where one 
Jand is ground away from the inner or 
outer ring to permit bearing assembly. 
Such a design permits thrust only in 

the direction of the side 
having the full land. 
The Full Bearing has 
a full complement of 
balls. Filling notches 
are ground on one side 
4 of each ring to allow as- 
sembly. This type is 
steadily being replaced 
by retainer bearings 
which cost less to man- 
: ufacture and assemble. 
It has an advantage for 
certain applications re- 
quiring maximum = ra- 
dial load capacity, but 

PHENOLIC js unable to handle 
thrust loads because of possible inter- 
ference between the balls and filling 
notches, Contact between the balls 
creates friction which makes the full 
bearing unsuitable for low torque or 
high speed applications, 


MATERIALS 

Stainless Steel's anti-corrosive proper- 
ties have made it first choice for bear- 
ings used in precision instruments, and 
it has become one of the standard 
materials for this purpose. It can be 
ground and finished to a high degree 
of precision. 

Chrome Steel should only be speci 
fied when bearings must operate at 
critical limits of capacity, a condition 
not often encountered in instruments. 
It has a somewhat higher load rating 
than stainless steel but is subject to 
rapid corrosion if not protected during 
handling and use. 

Beryllium Copper should be restric- 
ted to applications which definitely re 
quire non-magnetic properties in the 
bearings. All components of the bear- 
ing are fabricated from this material. 
If non-magnetic properties are not 
required, stainless steel is a better 
selection, 


LOAD RATINGS 
A miniature bearing is seldom opera- 
ted at or near its rated load capacity. 
However, the designer must have. suffi- 
cient information to assure intelligent 
selection. The load ratings presented 
in the New Hampshire Ball Bearings, 
Inc. catalog tables are based on stand- 
ards established by the AF BMA after 

extensive studies and tests. 
lbynamiec load ratings apply to bear- 
ings that are rotating. Time-consum 
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Subject: FACTORS TO CONSIDER IN MINIATURE BEARING APPLICATION 





NEW HAMPORIRE BALL BEARINGS, INC. 


PETERBOROUGH » NEW HAMPSHIRE 












Retainer Bearing — Flanged and Shielded 


ing calculations can be avoided by 
making use of the C factor shown in 
our catalog. 

Static load ratings apply to bearings 
at rest. Since this exists in relatively 
few cases, static load rating is not 
usually given much emphasis. Formu- 
lae have been developed, however, and 
the need for this information is in- 
creasing, srimarily for units sub- 
jected to Pd loading. 


RADIAL AND AXIAL PLAY 
Radial play is the displacement of one 
ring with respect to the other along 
the diameter of the bearing. 

It is important in the successful ap- 
plication of precision bearings and 
should be specified in orders. A range 
of .0002” to .0005” is satisfactory for 
most applications but tighter or looser 
clearances may be required. 





Radia! “ " 
Play The minimum clearance 
1 should be .0001” and the total 
spread from min. to max, 
i should be at least .0002”, 


Axial play is the displace- 
ment of one ring with respect 








+ 

Radial Play — Maximum distance one 
i race may move diametrically with 
1 respect to the other without the appli- 





cation of measurable force when both 
races lie in the same plane. 





Asial Play 












F(neq) 

Arial Play — The meximum 
relative arial movement of 
inner race with respect to the 
Fineg) outer, when both races are 
coaxially centered, without 
the application of measur- 
able force. 


to the other along the bearing axis. It 
is specified only when axial positioning 
of the shaft must be held within cer- 
tain limits. Radial and axial play are 
mutually dependent factors and the 
former is the one usually specified. 


TORQUE TESTS 

Sensitive instruments require bearings 
with minimum inherent friction. 
Starting, or breakaway, torque is most 
often used to define limits. This is the 
force necessary to induce rotation 
from standstill under clearly estab- 
lished conditions of mounting and 
loading. 

Torque tests can reveal much about 





the true quality and geometry of the 
bearing. Investigations being conduc- 
ted constantly are producing valuable 
contributions to the refinement of 
instrument bearings. 


Test Bearing ———e 
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Air Jet 
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TORQUE TESTER 














MOUNTING PRACTICE 

An improper fit to the shaft or housing 
can cause malfunctioning and failure 
of a precision bearing. The factors 
vary so with each application that 
bearing manufacturers are reluctant 
to make definite recommendations un- 
less adequate information is furnished. 
The user cannot be sure that he has 
selected proper fits unless he has con- 
sidered the variables involved in the 
manufacture of both instruments and 
bearings. 

For selective assembly “coded bear- 
ings” can be supplied. This involves 
sorting bores and outside diameters in 
0001” increments. It produces four 
possible groups within the quantity 
ordered but quantities in any one 
group cannot be assured, Coding 
cheat be specified only when definite 
advantages justify the additional cost. 


DESIGNERS HANDBOOK 
FREE TO ENGINEERS 


If you work with 
miniature  bear- 
ings, you'll find 
this new, 70 page 
authoritative pub- 
lication a great 
help in solving 
problems in de- 
signing instru- 
ments or small 
electro - mechani- 
cal assemblies. 

Free to engineers, draftsmen and 
purchasing agents. 


Write New Hampshire Ball Bearings, 
Inc., Peterborough 1, N.H. 
































OLYMPUS 6 engine, rated at 16,000 Ib. thrust, is mounted in new Bristol test cell. 





Bristol Builds Dual Test Plant 


lest) plant) constructed by Bristol 
\cro-Engines Ltd. is designed to hand 
engines up to 25,000 Ib. thrust, and 
with minor modifications to the engine 
mounting cradle, engines to 40,000 Tb 
thrust 

Currently the plant is bemg used for 
ground running of the Brstol Olympu 
6 turbojet engine. ‘The engine has com 
pleted a 150 hr. type test run at 16,000 
lb. thrust 

Bristol 
the most powerful tvpe tested engine m 
the world. ‘Thrust of 17,300 Ib. ha 


wud the cngme thus becan 


been observed dunng running 

lo avoid duplhi ition oof  cssential 
units, the new plant has been designed 
is a double unit, with one test cell on 
either side of a central control room 
Lhree 60,000 gal. tanks pall of ck 
lvermg 400 gpm. to the plant, provid 
fucl for cngines on test 

Nowe of the yet blast is muffled by 
fork shaped detunes Iwo are con 
nected to cach cell by a fork 
duct 

Jet blast is deflected verticalh 


twin outlet 


hh ipod 


it thy 
of cach unit 


CENTRAL station between dual test cells controls ground running of engines. 
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DARNELL 


p> CASTERS AND WHEELS ~d@ 


provne Oxeelanding 


PERFORMANCE AND ECONOMY 


RUBBER TREADS a wide choice of 
treads suited to all types of floors, includ- 


RUST-PROOFED by «nc pleting, 
Darnell Casters give longer, care-free life 
wherever water, steam and corroding chem- 
lcols are freely wed. 


STRING GUARDS .. . Even though string 
end ravelings may wind around the hub. 
these string quards insure easy rolling of 


ali times. 


LUBRICATION .. . all swivel and wheel 
bearings are foctory pecked with a high 
quality grease that “stands up” under at- 
tack by heet and water. Zerk fittings are 
provided for quick grease-qun lubrication. 


FREE MANUAL 


DO YOU HAVE 
YOUR COPY c. 


DARNELL CORPORATION, LTO 
ere errr =a ’ oy . pone 


ti. le | mila 
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NOW! NEW KAISER ALUMINUM EXTRUSION PLANT 
SPEEDS SERVICE TO MIDWESTERN INDUSTRIES 





Kaiser Aluminum’s new, modern extrusion plant at Dolton, Illinois now makes 
possible even faster service to users in midwestern industrial centers. 

Strategically located in the heart of America’s industrial complex, the Dolton 
plant’s expanded production facilities assure you of an abundant, convenient 
supply of high quality aluminum extrusions. 

Production facilities include five extrusion presses —two 850-ton presses, one 
1250-ton press, one 2100-ton press and a 3000-ton press now being installed. 
The plant can supply 18,000,000 pounds of quality extruded shapes and tubing 
a year. 

Modern remelt, billet casting and die making facilities, plus a 100-ton 
stretcher, make Kaiser Aluminum’s Dolton plant one of the most complete ex- 
trusion plants in the country. 


THREE KAISER ALUMINUM EXTRUSION PLANTS SERVE YOU 


With the new plant at Dolton, three Kaiser Aluminum extrusion plants are now 
in operation to meet your increased demands. 

At Halethorpe, Maryland, Kaiser Aluminum operates two other plants; one 
with an annual capacity of 46,000,000 pounds, the second with an 18,000,000 
pound annual capacity. 

Two huge 8000-ton heavy presses in the second Halethorpe facility produce 
hollow shapes up to 17 inches in maximum cross-sectional dimensions, and flat 
sections up to 24 inches wide, 85 feet in length. 

These three plants place at your disposal one of the largest, most versatile 
extrusion operations in the nation. Whether your requirements are military or 
commercial, Kaiser Aluminum is geared to deliver the highest quality extruded 
products in the shortest possible time. 

For immediate attention to any extrusion request, contact the Kaiser Alumi- 
num sales office listed in your classified telephone directory. Kaiser Aluminum 
& Chemical Sales, Inc., General Sales Office, Palmolive Bldg., Chicago 11, Illi- 
nois; Executive Office, Kaiser Bldg., Oakland 12, California. 


Kaiser Aluminum 


the bright star of metals 


See “THE KAISER ALUMINUM HOUR.” Alternate Tuesdays, NBC Network. Consult your local TV listing. 
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PRODUCTION DESIGN 





IF YOU REALLY WANT TO WORK 
WITH A REAL WORKING COMPANY 





. if you want to work directly with management in an eager, earnest, 
close-knit engineering department that gets big things done, get the 
facts on your future at fast-growing Rohr . . . world leader in aircraft 
power package design and production. Permanency and stability are 
assured by big, long-range commercial projects which make up nearly 
half of our current $200,000,000 backlog. 


Also important to your future at Rohr is the fact that Rohr builds 
thousands of different aircraft components of all kinds for most of 
America's leading commercial and military planes. 


Skilled production design engineers are urged to inquire at once, 
enclosing resume to J. L. Hobel, Industrial Relations Manager, 
Dept. 38. 


World's largest producer of ready-to-install Power Packages for airplanes 


Qn sunny Chula Vista. California 





German Technique 
Strengthens Sheet 


Bonn—Tcchnique that reportedly in- 
creases the buckling and bending re 
sistance of any sheet material—metal, 
plastic, pressed wood or glass—two-fold 
or more has been developed by Calot- 
tan-T’echnik, Gerhard Holland — of 
Frankfurt, West Germany. 

Idea behind new technique: sheet 
is cast or shaped into a surface pattern 
of clevations and projections so as to 
give no preferential axis of inertia. Any 
cross-section through the material pre- 
sents a nonuniform stress plane. 

Having almost 10 times the bending 
modulus of flat sheet, according to tests 
on stecl specimens at Staatliche Mate 
rialprucfungsanstalt (the government 
materials testing institute) in Darm- 
stadt, the Calottized sheet would halv« 
materials costs for any desired bending 
strength. 

It is claimed that the new technique 
also increases ductility, making the ma 
terial 80 to 100% more resistant to 
impact. 

License negotiations are said to be 
under way with several German  stec: 
and plastic firms and similar talks have 
been initiated with U.S. companics. 
So far, trials have been run off using 
conventional roll mills equipped with 
one final stage roll having the cup 
shaped clement pattern. 

Two or more sheets can be joined 
into a single panel, which reportedly in 
creases buckling and bending strength 
more than 10 times that of similar 
weight flat-sheet structure. Sheets ar 
joined at mating projections, i.¢., a de 
pression of the outside sheet with an 
clevation of the inside sheet, usually 
by welding. The double sheet construc 
tion dampens vibration and sound, it 
is claimed, and insulates effectively. ‘The 
hollow framework between the two 
sheets can be filled with material 

The sheets are adaptable to conven 
tional shaping methods. The cup 
shaped clements, when separate siding 
sections are joined together, can be 
made to overlap and interlock, thus r 
ducing the number of required fittings 

Applications possible, according to 
Calottan-Technik, include construction 
of flutter-free aircraft wing and_ tail 
assemblies. 


Harvard Center Will Study 


Speed, Altitude Responses 

A Harvard-Guggenheim Center for 
Aviation Health and Safetv will be 
established at) Harvard University's 
School of Public Health in’ Boston 
New center will study responses of hu 
man body to extreme speeds, altitudes 
temperatures and toxic agents in flight 
and on the ground 
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Navy Develops Trainer 
For Weapons Loading 


New type of training aid—a Weapons 
Loading Trainer—has been developed 
by the Navy for its North American AJ.- 
2 twin engine attack bomber. ‘Training 
results with the new device have been 
so successful that the Navy plans to de 
velop a similar trainer for its Douglas 
A3D, twin-jet bomber. 

The current trainer consists of a sim- 
plified AJ-2 cockpit and mocked up 
partial fuselage and wings. Latter in- 
cludes a bomb bay section complete 
with suspension racks used m weapons 
loading operations. ‘The cockpit con- 
tains all the armament selection and 
powcr switches and controls used in the 
actual aircraft. 

Irainer simulates the aircraft wiring 
used for pre-flight check, loading actual 
or simulated weapons, and post-flight 
check. It can handle all weapons com 
patible with the AJ-2. 

The device, which includes a mal- 
function capability, is mounted on land- 
ing gear to make it both realistic and 
mobile. It was designed for use on 
carners, in hangars or on the flight line 

The weapons loading traimer was d 
\cloped under the supervision of ‘Tram 
ing Device Center's Regional Office and 
was fabricated by Overhaul and Repair, 


both NAS, Norfolk. 


7 ‘ . 

Navy Will Try Fueling 
‘¥ . 
Ship by Probe-Drogue 

Probe and droguec refueling, long 
standard operating procedure im the 
Air Force and Naval Aviation, will be 
tried by the Navy on a ship-to-ship basis. 

The operation, very similar to in 
flight refucling, will involve engaging a 
nozzle connected to a hose from the 
tanker ship into the throat of a coup 
ling on the receiver ship. ‘The two units 
will back together automaticall 

Flight Refueling, Inc., has been 
awarded a contract by the Navy De 
partment for the design and manu 
tacture of the ship-to-ship assemblies 


Canadair Receives 
$2 Million Contract 


Montreal—Canadair Ltd. has received 
1 $2,005,830 contract for aircraft clec 
trical equipment from the Canadian Dc 
fense Production Department, Ottawa 

Curtiss-Wright) of Canada Ltd. 
Montreal, at the same time was awarded 
a contract for aircraft spares amounting 
to $1,443,936 and Bristol Aircraft 
(Western) Ltd., Winnipeg, received a 
contract for repair and overhaul of air 
craft totaling $1,220,000. 
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Have you the growth 
potential to make 
top money as a 


CONVAIR 
MISSILES 
MAN’? 


Get the facts on CONVAIR POMONA in sunny Cali- 
fornia — first fully-integrated missile plant in the U.S.A.— 
designer and builder of the Navy's TenneR supersonic, 
surface-to-air missile. 

Naturally, you'll work with the most modern electronic 
equipment known. Better yet, you'll work with the kind of 
engineering talent that creates such equipment... that is 
pacing the advance of science into outer space. 

You'll have the scope and help to show what you can do 

.and top pay at every step you progress. You and your 
family will live (California-style) in the lush Pomona Valley 
at the foot of the snow-capped Sierra Madre. No commut- 
ing problems. Ample housing. True country living just 30 


minutes from downtown Los Angeles. 


Openings now in: 
Electronics Operations Research 
Aerodynamics Hydraulics 
Dynamics Mechanical Design 


Thermodynamics Laboratory Test 


Generous travel allowance to Engineers accepted. 


Write now, enclosing complete resume to: 


Engineering Personnel Dept. 3-F 


SY CONVAIR SP 


POMONA 


POMONA ¢ CALIFORNIA 


CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 








INFRA-RED IS 
ULTRA-MODERN 


i Sat, ‘Ay 
IR ad " N Any 


sal I 


In the post-war years, the development of 
infra-red devices has attained the dimen- 
sions of a technological breakthrough. In 
this period, the Electronics and Guidance 
Division of Aerojet-General Corp. has be- 
come the national leader in the develop- 
ment and manufacture of infra-red 
equipment. 


Aerojet offers qualified engineers and 
scientists unparalleled opportunities in 
every area of the guidance and propulsion 
field. 

Electronics Engineers 

Physicists 

Mechanical Engineers 

Chemical Engineers 

Electrical Engineers 

Aeronautical Engineers 

Civil Engineers 

Metallurgists 

Chemists 

Mathematicians 

Technical Editors 


CORPORATION 
A Subsrdiery of PLANTS AT AZUSA 
The Generel Tire 


6 Rubber ( ompeny CALIFORNIA 


Write: Director of Scientific and Engineer 
ing Personnel, Box 296N, Azusa, Calif. or 
Box 1947N, Sacramento, Calif 


ANG NEAR SACRAMENTO, 


Pre-Loaded Bins Tested 


Fast handling of Electra passengers’ baggage may result from use of pre-loaded bins under 
test with mock-up of the turboprop transport. Lockheed Aircraft Corp. and American 
Airlines workers move a fiberglass bin by dolly to the fuselage (above left). Electrically 
powered cantilevered hoist is connected to the container, which is raised by push-button 
action to compartment level (above right). Bin then rolls onto tracks inside the com 


partment (below), is push-buttoned via a conveyor chain to rear of baggage compartment. 
System is designed to load or unload complete set of four bins in four minutes. Baggage 
goes into the bins at ticket counter. Containers are 36 in. wide, 77 in. long and 24 in. 
American expects the system to help achieve a 10-to-12 
minute ground time at intermediate stops for its Electras. 


deep, weigh 55 Ib. empty. 
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For 13 years Aerojet-General has pioneered 

the research and development of infra-red devices. 
Now, Aerojet and Aerojet alone has perfected 

the high-volume production of infra-red systems for: 


GUIDANCE 
WIDE-ANGLE SEARCH 
AUTOMATIC TRACKING 
GUNFIRE CONTROL 


me GOYlGMAA corrorsti0n 


A Seabmondeors of AZUSA, CALIFORNIA 
The Genrral Tire 6 Robber Compony SACRAMENTO, CALIFORNIA 
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SCIENTISTS 
st all levels of experience 


YOU'RE CLOSER TO BEING A NUCLEAR EXPERT THAN YOU THINK 


Only a handful of nuclear propulsion ex- 
perts exist today and General Electric has 
decided to develop its own specialists in 
this growing field. 


If you are a mechanical, aeronautical, electrical, 
chemical or civil engineer with training in any of 
the areas listed below, or a physicist with up to 
five years’ experience, there may be a place for 
you in General Electric's Aircraft Nuclear Propul- 
sion Department. 


Your present skills can be utilized at once in many 
aspects of nuclear propulsion development, al- 
ready at the product stage at General Electric. 
The many things you'll need to know about nucle- 
Onics will be provided by General Electric through: 


@ In-plant seminars conducted by specialists 
@ On-the-job contact with nuclear experts 
@ Company-sponsored advanced university study 


Men who join General Electric will find that their 
personal growth will keep pace with the expansion 
of the nuclear propulsion field itself. 





Also a few high-level openings for men with nuclear background and —T 


LOCATION: 
Cincinnati, Ohio or Idaho Falls, idaho 


SEND REPLY IN CONFIDENCE TO: 

Mr. J. R. Rosselot Mr. L. A. Munther 
P.O. Box 132 P.O. Box 535 
Cincinnati, Ohio Idaho Falls, idaho 


GENERAL @@ ELECTRIC 











WHO'S WHERE 


(Continued from page 23) 





Changes 


Rolfe Wyer, controller, Pachmayr Corp., 
Los Angeles, Calif 

Tom C. Clark, director-military 
Hoffman Laboratories, Inc., Los Angeles, 
Calif 

Dr. Louis F. Doty, head-acrodynamics 
dept., Aircraft Armaments, Inc., Cockeys 
ville, Md. 

Cliff Anliker, supermtcndent-manufactur 
img, Aeronautical Division, Robertshaw-Ful 
ton Controls Co., Anaheim, Calif 

Charles FE. Amold, manager-avionics lab 
oratory, Sylvania Electric Products, Inc., 
Waltham, Mass 

Paul Burroughs, advertising manager, Air 
France (North, Central American and Carib 
bean Division) 

Edmund C. Sulzman, general sales man 
ager, Aviation and Ordnance Division, 
Weatherhead Co., Cleveland, Ohio 

Herbert A. Finke, general manager, Poly 
technic Research & Development Co., Inc., 
Brooklyn, N. Y. 

William E. Kurtz, Columbus Division 
representative (Washington, D. C. office 
North American Aviation, Inc., Los Angeles, 
Calif. Mr. Kurtz succeeds Robert J. Clark 
who is opening North American's European 
office in Geneva, Switzerland 

Carl W. Bollum, Sr., cngincering assistant 
to the general manager, Guided Missiles 
Division, Fairchild Engme & Airplane Corp 
Wyandanch, N.Y 

Les Hi. Coates, manager (Dayton, Ohio 
office), Northrop Aircraft, Inc., Hawthorne, 
Cahf 

John Vlad, 


sales, 


manager newly — established 
New | ngland office \\ cst Ilartford 
Conn.), Lear, Inc., Grand Rapids, Mich 

Harold A. Tedford, chicf sales operation 
Hanulton Standard, division of United Au 
craft Corp., Windsor Locks, Conn 

Herbert J. Terry, executive assistant to the 
vice president-engmecring and production, 
Burton Manufacturing Co, Santa \Nlonica 
Calif 

Paul Van Wert, flight operations man 
wer, Hycon Acrial Surveys, Inc., Pasadena 
Calif 

Dana P. Kelly, director publi 
The Flying Viger Lane, Inc 

Bob Elliott, sales manager, and Don Fair 
child, advertising manager, Non Lincar Svs 
tems, Del Mar, Calif 

Donald EF. Brown, chicf engineer, Glen 
dale Division, Consolidated blectrody nan 
Corp., Glendale, Calif 

John R. Church, director-aviation sales, 
AC Spark Plug Division, General Motor 
Corp., Flint, Mich 

Virgil F. Caldwell, Jr., director-sales and 

mtracts, manufactunng division lopp In 
dustries, Inc, Los Angeles. Calif 

Louis F. Benitez, director 
tions (armaments svstems), and 


Michel, director « 


relation 


ustomer rela 
Thomas J 
ustomer relations le 
Croslesx Division \n 
Manufacturing Corp Cincmmat:, Olno 
Also) Perry Smith, director ial sale 
Warren FE. Swanson, manager research & 
development, Los Angeles Division, Nort! 
Amerncan \siation, In Los Angeles, Calif 


conn vstoms 


Comer 
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Jerry D. Ward succeeds Mr. Swanson as 
clief-dynanuc science 

Philip A. Colman, executive adviser to 
chief flight test engineer, Lockheed Ancraft 
Corp., Burbank, Calif 

Belford Brown, manager, San Francisco 
International Airport, San Francisco, Calif 

A. J. Carah, assistant missiles design engi 
necr, Douglas Aircraft Co., Santa Monica, 
Calif 

Paul O. Momenteller, division manager 
sales and contracts, LearCal Division, Lear, 
Inc., Santa Monica, Calif 

Frank (Kelly) Achilles, assistant 
— Braniff Airways, Inc 

Iwight C. Hornberger, manager-export 
Beech Corp 


chict 


admunistration, Aucraft 
Wichita, Kan 

Adm. Selman S$. Bowling (USN, ret.) 
director-communications, Shck Airways, In 

John McGraw, chicf engineer, Axelson 
\viation, Montebello, Calf 

Robert H. Noorduyn, district manage 
(Dallas, Tex.), Aviation Division, Walte: 
Kidde & Company, Inc., Belleville, N. J 

Thomas Trone, manager-muilitary tran 
portation, Trans World Airlines, Inc 

Joseph FE. McKenna, manager-contract ad 
ministration, Aw Cruisers Division, The 
Garrett Corp., Belmar, N. J 

M. P. Bickley, sales manager-bastern Divi 
sion (New York), United Aw Lanes, Inc 
Also: Jack Misselhorn, sales manager Mid 
west Division (Chicago) 

Robert H. Magill, passenger service man 
ager Nlidway Airport (Chicago), Contimental 
Air Lines, Inc. Also: Fletcher Y. Rainer, Jr., 
passenger service \ngeles In 
\irport 


manager Lo 
ternational 


THE 
MODERN AIR ROUTE 
TO EAST AFRICA 


@ Five International Convair 
Flights Weekly Between Addis 
Ababa and Athens Via Cairo, 
Khartoum, Asmara, Port Sudan 
and Wadi Halfa. 


@ Frequent Connections To 
Aden, Assab and Tessenei. 


@ Twice Weekly International 
Convair Flights Between Addis 
Ababa and Nairobi. 


@ Reservations through Trans 
World Airlines, General Agents 
in the United States and Europe, 
and through all international 
carriers, 


CA.TERS (AIC wk « 


ETHIOPIAN AIRLINES 


a eA 





In weight comparison between 
HI-SHEARS and high strength close 
tolerance bolts, per thousand 
pieces and using a “4” diameter— 
% grip length—4650 Ibs. shear, 
the bolt-nut-washer weight is 
almost double that of HI-SHEARS. 


HS52P.6.6 Steel Hi Shear Pin 925 
$15.8 Alum. Hi Sheer Collor 1.32 


10.57 lbs. 


NAS4O4P4A7 Stee! Bolt 17.35 
AN3650428 Alum Wet 340 
AN®60PD4161 Alum Washer 90 


21.65 lbs. 


Even substituting a 40% lighter 
titanium bolt for the steel bolt, 
the bolt-nut-washer combination 
is still heavier than the HI-SHEAR 
by 4.14 Ibs. per thousand pieces. 


i, 
b> 


CALE AL 4 
ie 400} Y 


064 125 
144e my - 


> 
" 510 }= 
, | 
195482 a 


Substantial weight savings are 
also gained by the use of smaller 
fittings through reduced clear- 
ances required by HI-SHEARS. 


Write for additional HI-SHEAR data 


US. and foregn patents Trademark registered 
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FIRST OF NINE Federal spotwelding machines and automatic positioning tables is installed at Ryan for KC-135 and 707 program. 


Ryan Spotwelds KC-135 Fuselage Lobes 


San Diego, Calif.—Ryan Acronautical 
Co. is carving out the first spotwelding 
of large double-countered aircraft panels 
under automatic positioning and weld 
mg control as part of its subcontract 
for aft fusclige sections of Boeing KC 
135 tankers and 707 jet transports 

Potaling 60 ft. im length, the two 
comprise the largest 
ever subcontracted im the au 


mayor sections 
structure 
craft: industry 

Nine Federal spotwelding machines, 
built to order at $358,000 cach, will be 
uscd when the program reaches full 
operation 

Pheyv are fed the aluminum skins by 
means of positioning tables, which im 
size dwarf the 134-ft. high spotwelding 


machines 


Specified By Boeing 

Marly im the KC-135 program, Boemg 
specified spotwelding im preference to 
riveting of skin assemblies to save time 
and achieve a cleaner,smoother surface 
with less drag and weight. Onginally 
the plan was to spotweld only the com 
paratively casy-to-handle single contour 
skins. But after Ryan received the 
contract as sole supplier of the aft frais 
lage sections, Boeing asked Ryan to 


94 


develop a technique of welding double 
contour skin assemblies 

In the beginning, Ryan built an ex 
pernmental handling device to carry the 
sections through the welding machines 
This employed a jackscrew leveling 
method, combined with hand position 
ing 

Four jackscrews were mounted in an 
overhead set of monorails and attached 
to the welding frame to hold it in po 
sition. ‘The frame, holding the skins, 
was manually moved from one spot 
welding position to the next—a tedious 
Process 

This was not a solution but a com 
paratively crude stopgap while the long 
lange production equipment was being 
developed by Ryan and General Rivet- 
crs, Inc. of Buffalo, N.Y 

General Riveters, which has concen 
trated on clectrically-operated position 
crs for riveting, set out to build the 
first clectronically-operated — positioning 
tables for welding machines in the air 
craft industry. ‘The company had built 
tables for Drivmatic riveting of wing 
structures, using four-directional move 
ment and cam mechanisms for height 
mad level control. However, the in- 
tricate configuration of the KC-135 


skins required a new system of sensor 
leveling to achieve sensitive reactions to 
electronic commands while guiding 
panels through the clectrodes of the 
welding machines 

Three of the Federal spotwelders have 
been installed. ‘Vhey weigh more than 
58,000 Ib. and at the throat measure 
73x54 in. ‘Three-phase umpolar 250 
kva. transformer supplics 100,000 amp 
Crack-free welding of two thicknesses 
of .091 in. alumimum sheet can be ac 
complished with a unipolar schedule. 


Black Box 


One of the nerve centers of the po 
sitioning tables is the 
black box with four nvlon sensor knobs 
to control the level positioning of the 
skin as it comes into contact with the 
clectrode, on which the sensor-head is 
mounted. ‘Two of the knobs govern 
vertical controlling — the 
right clevator and the other the left 
clevator of the table. On each end of 
the carriage, there is an clevator utiliz 
ing screwjacks for lift and descent 

On the carriage there is an clevator 
which raises and lowers a_ trunion 
mechanism. This mechanism is 
driven in and out of the throat of the 


scnsor-head, a 


motion, one 


also 
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LOWER LOBES of double-contoured aft fuselage sections for KC-135 are built by Ryan under subcontract. Ryan also builds upper lobes. 


welder by a transverse drive consisting 
of a horizontal screwyack mounted on 
the clevator carriage 

Ihe other two sensor-buttons effect 
rolling motion by operating a tilting 
mechanism consisting of hydraulic cyl- 
inders on cach trumon. These cylin- 
ders rotate the trunion and the welding 
frame in which the skin is mounted. 

The two end carriages are intercon- 
nected by a longitudinal drive rack used 
for longitudinal positioning of  spot- 
welds. ‘Transverse positioning of spot- 
welds 1s controlled by a transverse drive 
mechanism 


To climinate scratching of skins dur 
ing movement, the pancl automati 
cally raised 4 in. bv electronic control 
of the sensing unit. ‘This levels the skin 
assembly & in. above the = clectrode 
Upon command to weld, the skin 1s 
automatically lowercd m= to contact 
with lower electrode, thus avoiding any 
rubbing action 


Command Units 


A pendant IS pron ided for control of 
the carriage in manual, increment spac 
ing, and tape command operations 

Manual controls are used for location 


of the first potweld for loading and 
unloaduig operation mal other con 
trols requinng individual movement by 
the operator 

Woclding operation ine srorsnnsally 
ontrolled by the tape 
omplete positionmg im all 


command unit, 
providing 
directions, with automatic mterlock be 
tween positioner and welder. The im 
crement spacer mocorporated in the con 
trols serve 
e Welding repetitive welds of cquidh 
tant spacing, su loa tiffencrs on the 
kins, ck 

@ Assistance in cutting the tape for tape 


i dual purpose 


INTERIOR OF KC-135 aft fuselage half-lobe (left) shows stringers and bulkheads spotwelded to double-contoured skin sections. Boeing's 


desire for acrodynamically clean surface on outer skin of the sections (right) led to development of technique. Spotwelds also save weight 
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KAMAN 
eek, Ge 
SHOWS ITS 
MUSCLE 


Undergoing U. S. Army evaluation 

tests including airlifting externally 

slung cargo, this Marine Corps HOK-] 

demonstrates its ability. Shown here 

carrying a 2500 Ib. jeep, it also takes artillery pieces, 

gas drums, ammo cases and other bulky materiel 
in stride. 

HOK-1 general utility helicopters are already in 
service with the U. S. Navy and Marine Corps where 
they are used extensively for search and rescue 
missions, medical evacuation, personnel transport and 
cargo carrying. 

The development and production of utility heli- 
copters is but one of many contributions Kaman has 
made to our National Defense effort. We're proud 
to be of service. 


KAMAN 


THE KAMAN AIRCRAFT CORPORATION 
BLOOMPIELD, CONNECTICUT 














Is your 72 2 DD on your 77 ? 


For the solution MAIL the coupon 


THE KAMAN AIRCRAFT CORPORATION 
71 Old Windsor Road 
Bloomfield, Conn. 


Send me solution to your rebus ond information on Kaman. 


Nome 








Address — 








City - 

















CAPABILITIES... Manpower, Tools and Experience 


The Lockheed T2V-1 “Seastar” 


BEECH BUILDS 

S| gp UT: 

$ MA32 

MULTI-PURPOSE 
VEHICLES 


C-26, MD-3 
POWER 
UNITS 





TANK-WING-MAJOR 
SUBASSEMBLY 
SUBCONTRACT 
PRODUCTION 





BEECHCRAFT 
1-34 
TRAINERS 





BEECHCRAFT 
L-23 
TRANSPORTS 





4-PLACE 
BEECHCRAFT 
BONANZA 





6-PLACE 
BEECHCRAFT 
TWIN-BONANZA 





8-PLACE 
BEECHCRAFT 
SUPER 18 











Since early in 1951 Beech Aircraft Corporation has been 
building wings for Lockheed's famous T-33 jet trainer. To date, 
more than 5,000 sets of T-33 wings have been produced along 
with hundreds of additional wings for Lockheed’s F-94C 
“Starfire” and T2V-1 ‘‘Seastar.”” As further evidence of this con- 
tinuingly successful subcontract relationship, Beechcraft is now 
producing the aft fuselage section of Lockheed’s new F-104 
“Starfighter”, che world’s fastest fighter airplane. 


You'll also find other major components and famous names 
on Beechcraft's subcontract production lines . . . canopies and 
windshields for Convair's F-102 delta wing fighter ... fuel tanks 
for Republic's F-84F fighter-bomber . . . and major sub-assem- 
blies for McDonnell's F-101 supersonic fighter. We're proud of 
the trust and confidence these outstanding companies have 
placed in Beech craftsmanship. 

Beech Aircraft Corporation has five major plants with 1%4- 
million square feet of plant area and more than 7,000 skilled em- 
ployees ... with capabilities. Beechcraft's manpower, tools and 
experience can be put to work to solve research, development or 
production problems. Whatever your needs, telephone or write 
Beechcraft's Contract Administration Division today. 


eechcraft 


BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S. A. 





ARE YOU 
Mele) <i, [em ae): : 


DIVERSITY? 


You can work in these fields 


1 Condi” 


| ; in Southern California 
FOR SPOTWELDING single-contoured skins under automatic control (top), Ryan uses new 


Sciaky spotwelding machines with special positioning control. Operator lies prone as panels 
are fed through electrodes. Single operator can use this spotwelding machine (bottom) 


and watch both sides of the panels through a television monitoring screen. 


command operations, including spot 
welds of varying distances 

lo follow the curvature of the skin, 
a tracing head 1s mounted adjacent to 
the upper clectrode of the welder. It 
profiles agamst the edge of doublers and 
stiffener to pro. ic wnfonn edge 
distance ypucng Phi operation per 
mits two-directional movement —on 
bemg automatically controlled by the 
tracer. ‘The other, by tape command, 


pt mg po 


£1 
~ 


TING predetermined pot 
mionimg 

The punch-hole tape utilize even 
command channel providing — dire 
tional and spacing control. ‘Ten dif 
ferent double-contour hin assemble 
ie spotwelded cach with ther own 


tape, Which as in direct linkage to the 
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carnage through a Selsyn positioner 

hor the single contour skins, Ryan 
first built a manually-operated — posi 
thoncr consisting of a flat table designed 
ongimally for roll-spotwelding and pro 
viding longitudinal index spacing. bos 
spotwelding, a manual space was built 
for the table Ihius as controlled by a 
pacing Dar atta hed to the side of the 
table 1 Spring loaded ball fits into a 
notch in the pacing bar and the imdex- 
mg as performed notch to notch by 
hand 

Ryan now has two such tables for 
traighit dine bederal 
velder of lesser dimensions than the 


potwe Iding by 


double-contour machine 
In addition, two General Riveter 
pancl tubles have been amistalled for 


Telemetering 
Servo Valves 
Airborne Radar 
Miniature Electric Motors 
Missile Guidance 


Underwater Sonar 


Industrial Sonics 


Aircraft Hydraulics 


Bendix-Pacific offers you this broad 
cross section of absorbing tasks 


W. C. Walker, En op Employment Mgr. 
Pacific Division, Bendix Aviation Corp. 
11600 Sherman Way, North Hellyweed, Calif. 


1 am interested in this engineering field 
1 am a graduate engineer with degree 


1 am not a graduate engineer but have 
years ersperience 


Name 
Address 
City 


Zone State 





single-contour skins. These index both 
longitudinally and transversely with a 
combination of clectrical and hydraulic 
controls. One table operates with a 
Sciaky welder that has an exceptionally 
deep throat for its type 70 in. ‘The 
other functions with a Federal welder 
with throat dimensions of 60 in 

These single contour positioning 
tables imcorporate a counting system, 
whereby the count is a predetermined 
number of | im. mecrements, the space 
between the spotwelds being multiples 
of these imecrements. 

A photoelectric cell counts light 
paces. When the predetermined num- 
ber of light spaces has passed through 
the counting relay, the movement is 
stopped, automatically firing the welder. 
\ conventional-switching system is used 
for longitudinal, transverse movement. 

On the flat positioners for single- 
contour skins, a television camera is 
placed beneath thé*table as an inspec 
tion aid to determine whether the spot- 
weld is maintaming required quality. 
Lhe receiver is in front of the operator. 
On double-contour skin positioners, 
television cameras may be used to assist 
the operator in controlling directional 
movement 

Handling of the aluminum skins and 
components of the size demanded in 
the KC-135 and 707 project is a criti- 
cal matter, ‘The primary problem is 


A little pull 
in the right 
place... 


the — 
ROBINSON 


“Sauces wire twister | 


See ae 


| 























¢ * 
~« 


EARLY RYAN experimental work with single-contour welding used this machine and 


table. Operator lay prone over the equipment. 


maintaining the surface cleanliness 
necessary to attain the welding strength 
and quality required to meet structural 
and appearance specifications. Also 
critical is the time limit between etch 
ing and welding. Welding must be per- 
formed within 24 hr. after etching to 
insure uniform cleanliness and electrical 
resistance for spotwelding current. 

The massiveness of the parts aggra- 


the handling problem. Skins 


vates 


protected from fingerprints, 
oil, dirt, etc. White gloves, special 
handling fixtures, coverings for parts 
while awaiting welding, and close con 
trol through date-stamping are among 
techniques utilized. 

Approximately 77,000 spotwelds arc 
required to join skins to skins, skins to 
doublers and stringers, and bulkhead 
components together in the fuselage 
sections. 


must be 





Aircrafts’ Who’s Who Reports 


A cross section of the Who's Who in 
the aircraft industry—including Doug- 
Jas, Allison, Fairchild, Grumman, Mar- 
tin, Republic, Canadair Ltd., Pratt and 
Whitney among a host of others — is 
reported to have reduced engine wir- 
ing time as much as 66%. This saving 
is elected by the use of the new Rob- 
inson Wire Twister, an improved 
model of the ones that have seen serv- 
ice with the army, navy and airforce 
since 1943. Improvements include the 
exclusive diagonal jaw design that per- 
mits easier access to hard-to-reach 
areas, and clamps a vice like grip on 
the wire by pulling it into a 30° bend 
thus delivering added leverage for 
twisting. 

In addition to the greatly increased 
engine wiring speed, users attest to im- 
proved shop safety fewer skinned 
knuckles and bruised fingers. 

Besides their production line assign- 
ments, Robinson Wire Twisters readily 
adapt in the shop to bench work, on 
radio and radar equipment, on mag- 
netos, carburetors, instruments and 
sub-assembly work of all kinds. 

List price is $18.50. Write for fully 
descriptive literature to Ralph C. 
Robinson Company, Dept. W, Box 
3494, 2516 am te Way, North Sacra- 
mento 15, California. 


eee saves 
% the usual 
wiring costs 


the ee 
ROBINSON ) 


“wire twister 
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$5,000 su. ft. 
of progress... 


that won't stop! 


Austenal’s new microcast plant 


utilizes the ultimate in investment casting 
technique and equipment. 


Pioneer and leader in investment casting, Austenal, Inc., is 
building a new &5,000 square foot plant to augment its present 
Microcast production facilities 

Austenal’s new LaPorte, Indiana plant will allow for greater 
casting versatility, with the precision and superiority inherent 
in Microcast parts 


New production line vacuum furnaces, designed especially for 
Austenal, will make possible the melting of high temperature 
alloys never before castable. 


Other Austenal Microcast 
research and production 


facilities located at 
DOVER, NEW JERSEY 
CHICAGO, ILLINOIS 


eG. 
microcast division 


224 EAST 39th STREET, NEW YORK 16. N.Y 
7001 SOUTH CHICAGO AVE., CHICAGO 37, ILL 


NEW YORK, NEW YORK 








Cessna’s “NEW LOOK” 


* 
& i q i i e e rs > provides greater opportunities 


than ever! 

Our plan for continuous, controlled expansion—based 
on a healthy balance between military and commercial 
aircraft projects—pays off for you! Creative freedom anel 
an unhampered pursuit of challenges are part of your 
“heritage” at Cessna—and, the new, two-story, 44,000 
square foot building illustrated below—designed exclu- 
sively and specifically for our engincers—can be your 
new home at Cessna. 


You and your family will enjoy making Wichita 
your home, too! It was not without much forethought 
that the founders of Cessna located here. Third fastest- 
growing city in the United States, Wichita is a friendly 
city . . . a busy city . . . ideal for family life and 
recreation. The school system is excellent... with above 
average facilities . . . easily accessible in all residential 
districts. Why not join Cessna—and GROW with 


Cessna? Your future is our future! 


Opportunities available for 


© Airframe Design © Jet Propulsion Engineer 
Engineers © Flutter and Dynamics 
Weight Control Supervisor 
Engineers Production Liaison 
Power Plant Engineers 
Installation Engineers ® Technical Illustrators 
(Jet and Reciprocatina) Catalog and 
Airframe Stress Maintenance Writers 
Analysts © Engineering Checkers 


(Competitive salaries to qualified applicants) 
NON-CITIZENS WELCOME 


write, 
wire 
or call 


Professional 
Placement 
Supervisor 


Cessna Aircraft 
Company 
Dept. AW 

5800 East Pawnee Road 

Wichita, Kansas 


Snd AIRCRAFT COMPANY | ES AITO ER 





Ion, Photon Power Space Travel Hope 


San Diego—Difficult space travel prob- 
spanning the broad regimes of 
re-cntry, human factors, 


lems 
propulsion, 
tracking and communications, cnviron 
ment and measurements, and orbits 
were analyzed in this country’s first. as 
tromautics symposium, sponsored here 
by Aw bkorce Office of Screntific Re 
carch and Convair Division of General 
Dxnamics Corp 

Interest of 300° scientists and 
from the mulitary, mdustry and 
universities indicated that it) probably 
will become an annual event 

Propulsion system, probably one of 
the most critical clements im the astro 
nautical vehicle, will determine whether 
space travel is possible and how far this 
travel will be, according to Dr. William 
Bollav, Acrophysics Development Corp 
president, and pancl leader of the ses 


cng! 


nec! 


on on propulsion 


Photon Rocket 


An indication. of thinking 
has progressed in the propulsion regine 
is the conception of the photon rocket, 
broadly by Dr 
Res inch 

Branch, 


how. far 


cise ussed 
chicf of 
Control 


which was 
ernst) Stublinger, 
Section, Guidance 
Redstone Arsenal 

While it is conceded by 
that the creation of the photon rocket 
with — the thrust-to 
weight ratio is not within the range of 
present technical feasibility and is now 
only an interesting mathematical exer 
cise, this propulsion svstem indicates 


scicnitists 


HneCcCsSsa4ry large 


honzons of space travel out of reach for 


classical” = designs — of hips 
Stuhlinger related that thorough studics 
of photonic propulsion 


made bv Prof. 1 


Space 


on mechanics 
stems had been 
Sanger m Stuttgart 

Assumption is that photons are cre 
ited by total and 
COnNNCTSION at matter 


direct controlled 


mto radiation 
energy, according to the fundamental 
bounstem equation ] rine If the en 
tire mass of the propellant can be con 
verted to the 
equation, the energy content of matter 
is 100) bilhon lnigheer than the 
chemical energy of conventional pro 
pcllants referred to thi rn 
data of the photon 
paceship reveaked — by Stulhlinger 
howed that for a trip half around the 
Starting wis to 
1.00007 Ship 


bigures fora 


into energy according 


tira 


HAS 


Characteristic 


carth the mass ratio 
final 
tir 
trip to the moon would be 1.0003 and 
; 1 Oy 


THhAS would he 


would be 47 mun 
5 hr, respectively, planet trip 
md 2 dan trip to Alpha Contaun 
A constant accclera 
pout and 


20 and 3.6 vear 
tion of 1G) to the 
i subsequent decleration of same mag 


dwn 
assumed.) 


nitude was 


AVIATION WEEK, March 4, 1957 





Symposium Coverage 


Material for this report on the three 
day = astronautics SVInposim in San 
Diego, sponsored jointly by Air Force 
Office of Scientific Research and Con 
vair Division of General Dynamics Corp. 
Stone and 


Aviation 


was gathered by Irving 
Richard Sweeney 


Week's West Coast 


tended the symposium sessions and inter 


members of 


bureau, who at 


viewed panel members. 











While the propellant mia necded 
for a vovage as far as thre planets would 
Stulilinger said, the nee 
placotcrnnn hip 

through the 


im nip 


be negligible 


cssary: oass ratio oof a 


capable of a round trap 
would require, for 
mass of GOO tons, a takeoth miu 
to that of our whole carth 
“Even though a photonic 


foature 


HELIN CT SO 
equ il 


pace ship 
with thos¢ cannet Do accom 
pli hed by technologists which \ In 
Within a foresecabl 


at our Command 


time, inferesting as specu 


they are vers 
because ther 


lumits are sctom prin 


lations np re 


sion of where the 


Live il 


ot plan i as 
Stulhlinger de 


basic law 


today,” 


ciple bv the 
we know them 
clared 


Chemical Power 

probabl 
with a chemucall pow 
Bollav say that ther 


unprovement of 50 mn ooth 


birt tnup through 


put 4 
will be made 
ered vehick 
will be 


CICHICICS Coming 


of propellants a the 
decade. ) 

Nuclear or solar powered lips, cither 
heating a light gas or accelerating ion 
omip titiwe a 
devel ped foo 
perfection Comparable to that of 
ical hip Stulblinger said 

luterest moon propulsion fom 
Wal TO" contl i \\ 
Wark (Nov 6, 1956, p 
P ¥ Cink po ilo 
clectrn lh propelled 
lived by Stubliiges 

Promar powell Orc l i dt rf if 
bloctra power a generat il b 

i turbo generator wath 


Alk tlanne 


ititn whi hi 


clectncally, may becom 
soon as the svstems ar 


hae Ith 


Caled or 


pa yp. iit 


reactor 

mens of 
tion cooler metal " 
rubachum or ce 
contact 


Trcosean cas thee 


casils pon with scarce 
platinum Va 
lous and clectroms are oxpelled 
rates through thrust 
bination of ion Hid 
chateh Delian thee 


Clansaannate pace Charge 


Tee 
clectron 
tlarvst 
cftcct 
ions were not neutralized the 


form a cloud of charge altiit 


back to counteract) thrust 
is this could 
1) 


hip, act 

Propulsion svstems such 
iy ipphed to a spaceship having a 
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THIS FELLOW 16 TRAINED IN YouR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils . . . reporting beck to you 
every significant innovation in technology, sell- 
ing tactics, management strategy. He fanctions 
as your all-seeing, all-hearing, all-reporting 
business communications system. 


THE MAN WE MEAN 18 a ComPostTE of the edi- 
torial staff of this magazine. For, obviously, no 
ane individual could ever accomplish such « 

ast business news job. It's the result of many 
qualified men of diversified and specialised 
talents. 


AND, THEAR’S ANOTHER SIDE TO THIS “COMPOSITE 
man,” another complete news service which 
complements the editorial section of this maga- 
sine — the advertising pages. It's been said that 
in « business publication the editorial pages 
tell “how they do it” ~— “they” being all the 
industry's front line of innovators and improv- 
ere—and the advertising pages tell “with what.” 
Each issue unfolds an industrial exposition be 
fore you — giving a ready penorama of up-te- 
date tools, materials, equipment. 


such A “MAN” 18 ON YouR PAYROLL. Be cure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


McGRAW-HILL PUBLICATIONS 
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continuous temperatures exceeding 10,- 
OOOK, is bemg conducted by Giannini 
Research Laboratory, Santa Ana, Calif. 
Aimed at determining what occurs in a 
gas flow with high cnergy contact, the 
work 1s being performed under contract 
with AFOSR. ‘This experimental re- 
search 1s deemed necessary to discover 
what are the fluid dynamic laws gov- 
crming the flow of partially ionized gas 

Depending on experimental results 
and theoretical interpretation, the use 
of the plasma may be related to pro- 
pulsion for space travel by bridging 
the gap between the chemical rocket 
and the pure ion propulsion system, 
Gabricl M. Giannim, president of the 
laboratory and of G. M. Giannini & 
Co., Inc., told Aviation Weex. 

Immediate practical application of 
the ionized jet (plasma) is in an ex 
perimental high-temperature, high-ve 
locity, low-density wind tunnel for 
simulating re-entry conditions and 
testing shapes and techniques asso 
ciated with the re-entry problem. Such 
a wind tunnel is now being assembled 
at the laboratory. With a simple 
ionized gas jet, temperatures may be 
obtained which are at least twice 
those realized with the best solar fur 
nace, Giannini said. ‘This opens the door 
to materials research with temperatures 
not obtainable by other means 

Using various gas mediums and en 
crgy concentrations, power as high as 50 
kw./sq. m. of nozzle areas has been 
ibsorbed. 

Associated with Giannini in the re- 
search activity is) Dr. Pol Duwez, 
Cahfornia Institute of ‘Technology, 
Prof. Leon Brillouin, well-known physi 
cist, and Lt. Gen. Laurence C, Craigie, 
(ret.) a director of the company 

General Electric Co. Missile and 
Ordnance Systems Department in 
Philadelphia is now operating a water 
stabilized clectric arc for producing a 
high temperature ionized plasma jet in 
m evacuated) tunnel for simulating 
ICBM nose cone re-entry conditions 
Controlled temperatures in the tunnel 
have been achieved as high as 25,000b 
General Electric is working with the 
University. of Chicago’s Midway Labo- 
ratory on this project 

evaluation of — the 
of one propulsion system over another 
will require examination of many 
factors, some still unknown, according 
to George P. Sutton, chief, Preliminary 
Design Section, North American Avia- 
tion, Inc. For this reason it as not 
possible to make a general statement 
now concernmmg the optimum power- 
plant for space travel The vehicle 
probably will be a multi-stage ship and 
mount more than one type of powcr- 
plant, cach used for a specific portion 
of the flight. A relative evaluation of 
the optimum powerplant, he imdicated, 
will require evaluation of missions. 


relatiwe so merits 





lon Power Contract 


In his introductory remarks at the 
opening of the astronautics symposium, 
Brig. Gen. H. F. Gregory, commander, 
Air Force Office of Scientific Research, 
said: 

“I am delighted that such companies 
as Convair are working on ion propul- 
sion; that Martin’s RIAS division is 
working in entirely new fields of science, 
and that Fairchild has established a for- 
ward-thinking propulsion group.” 

USAF previously had revealed that 
two small study contracts for such a sys- 
tem had been let, but did not reveal the 
company (AW Feb. 18, p. 37). 











Analvsis of a hypothetical descent of 
a manned 5-ft. spherical carth satelite 
from a circular orbit about 500° mi. 
high, was presented by Alfred A. Eggers, 
Jr.. Ames Laboratory research  scien- 
tist, National Advisory Committee for 
Acronautics. It was concluded that a 
vigorous young Air Force man “ought 
to be able to do it.” 

The sphere would weigh 630 Ib. and 
would mount fins on its aft portion to 
keep the body axis aligned with its mo- 
tion. It would decelerate from the 
500-mi. height down to a 50-mi. alti- 
tude in about three revolutions of the 
earth. ‘The orbit could be maimtained 
circular by use of a rocket motor to 
retard the vehicle in a direction oppo- 
site to its direction of motion 

At about 50 mi. the vehicle would be- 
gin to drag significantly in the atmos- 
phere, and begm to heat. Occupant of 
the sphere would have to be protected 
from this heat, which would be about 
3,000 Rankine at approximately 40 mi. 
altitude. ‘There is a good chance of 
getting laminar boundary laver flow 
where heating rates are greatest. 

By the time 35,000 ft. was reached, 
the speed would be reduced to 400 
fps. and a parachute could be deployed 
to bring the sphere’s occupant to the 
ground. 

Possibilitics of acrody namic 
lift to control acrodvnamic loads and 
heat transfer to the vehicle were out- 
lined by Prof. Antomo Ferri, Polytech- 
nic Institute of Brooklyn. His proposal 
concerned decelerating the — re-entry 
vehicle by using lift and drag to keep 
it at high altitude where air density 1s 
low and, therefore, aerodynamic heating 
is low 

Analysis of the radiative equilibrium 
temperature of an carth satellite sphere 
descending through the atmosphere was 
outlined by Fred R. Riddell, senior r 
search engineer, Avco Research Lab- 
oratory. It was pointed out that, using 
proper design precautions, the Vanguarc 
satellite might survive re-entry intact. 
Two schemes were proposed for re- 


using 
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How to make the most 
of your engineering career 


One OF A BEnIESe 


go where 
engineers are free to do 
creative Work tive shines that is 


show, is getting burdened with dull, routine 


chores. This takes the fun out of 
engineering, and slows you down. 


You'll be ahead, therefore, if you select 
a company that helps you avoid this 
kind of career impediment. 





Take Boeing, for instance. Boeing frees 
engineers for creative assignments by 
hiring engineering aides and draftsmen 
to handle routine jobs. Boeing engineers 


concentrate on engineering. 


Another point: you'll find excitement 
aplenty at Boeing, working with men who 
are literally writing the book in the field 
ol long-range jet-powered aircralt. 

You'll work on such projects as advanced 





civil and military jet airplanes, the 
supersonic BOMARC guided missile weapon 
system, and top-secret research programs. 


Boeing's rapid, steady growth assures 
constant Opportunities for advancement — 
and career stability. You'll enjoy a high 


Starting salary, and benefits that include 


retirement plans and a company paid 
graduate study program. There are long-range 
Boeing openings for engineers and scientists 
of ALL types, and for mathematicians 

and physicists. It ll pay you to look 


into these opportunities now / 


SIO EMM ls 


Aviation leadership since 1916 


Plan now to make the most of your engineering 
career, Fill out the coupon and mail it—today ! 


JOHN C. SANDERS, Engineering Personne! 
Administrator — Boeing Airplane Co, 
Dept C61, Seattle 24, Wash 


FRED B. WALLACE, Chief Personne! Engineer — 
Boeing Airplane Co., Dept. C61, Wichito |, Kansas 


H. A. MILLIGAN, Supervisor, Engineering 
Personnel — Boeing Airplane Co. Dept C 61, 
230 New Hoven Avenve, Melbourne, Florida 
Mail this coupon to the address above from 
which you desire further information about the 
advantages of a career with Boeing 
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Unique combination 
of advantages in 
GEROTOR aircralt pumps 


@ The Gerotor pump is a positive dis- 
placement type, delivering a prede- 
termined amount of fluid in direct 
proportion to speed, It is a form of 
internal gear pump — simple and com- 
pact in basic design, (has only two 
moving parts). It is lightweight, 
valveless, provides exceptional per- 
formance at high altitudes and has 
low wear over a long service life. In 
addition, it is balanced and extremely 
quiet in operation, 

> Structure and operation of the 
Gerotor pump is relatively simple. The 
moving elements are the toothed 
“Gerotors” inner and outer, Both 
turn in the same direction and either 
one may be driven, The inner element 
always has one less tooth than the 
outer and the “missing tooth” provides 
a chamber to move the fluid from the 
inlet or suction port to the discharge 
port. (See Figure 1). 


in 


| 


FIG. 1 
> Low relative speed and closely held 
clearances between the two Gerotor 


elements mean high mechanical effi- 
ciency is maintained, 


> Slow opening of the chamber as it 
traverses the large inlet and discharge 
ports results in avoidance of the sud- 
den shock, rapid pressure change and 
turbulence which, in other types of 
pumps, results in foaming and lowered 
efficiency. Thus, Gerotor pumps offer 
exceptionally good performance at 
high altitude. 

> Valveless design insures absence of 
mechanical troubles associated with 
the operating complexity and service 
and wear problems inherent in valve 
construction, 

> Applications for Gerotor aircraft 
pumps lie in the range of pressures up 
to 1000 psi. They are suitable for low 
pressure hydraulic and servo systems, 
hydraulic motors, lube, scavenge and 
booster service, electronic coolant 
pumping in aircraft and guided mis- 
siles, and similar applications. 

> Technical Data is available and 
your inquiry is invited. Write: 


W. H. NICHOLS CO. 


48 Woerd Avenue, Waltham 54, Massachusetts 
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overy: deceleration at high altitude by 
using a light, high drag body and get- 
ting rid of heat input by radiation or 
by deceleration at lower altitude and 
soaking up heat with a sink. 

Possible serious consequences of tur- 
bulent boundary layer flow over an 
entry vehicle, since turbulent layer heat 
transfer rates can exceed laminar rates 
by a factor of about 10 to entry speeds, 
were noted by E. Van Driest, chief 
scientist, Missile Development Division, 
North American Aviation, Inc. He 
gave results of his experiments using 
liquid mitrogen-cooled cones in a super 
sonic wind tunnel, and showed that de- 
creasing the surface temperature or cool- 
ing the cone delayed onset of turbulent 
flow significantly. Van Driest also indi- 
ated that sensitivity of the boundary 
laver to surface roughness apparently 
decreased with increasing Mach nume 
ber 

\ better appraisal of the cosmic tay 
hazard to man requires claborate ex 
perimentation with artificial satellites to 
tudy the extra-atmospheric intensities 
of the heavy component and the reac 
tion of test animals to it, according to 
Herman J. Schaefer, research physicist, 
Naval School of Aviation Medicine. 
Discontimuance by the Air Force of its 
nological balloon experiments, while 
it may have been done im deference to 
more urgent work, is lamentable, 
Schacfer declared. He hoped that in- 
difference to comic rav hazard is only 
a temporary affair 


Cosmic Ray Exposure 


Evidence exists that cellular destruc- 
tion results from exposure to primary 
cosmuc rays, it was poimted out. Pho- 
tos were shown of changes to mice 
(longer tail and hair) as a result of 
exposure to primary cosmic rays at 
90,000 ft 

Schaefer declared that if a “flying 
population” were exposed to the re- 
gion of 120,000-ft. altitude for 1,000 
lin. per vear, the number of genetic 
defects would be doubled, as a result 
of exposure to cosmic radiation dosage. 

Phe unusual flare from the sun about 
1 vear ago indicates that this body is 
one of the primary sources of cosmic 
mvs. This flare produced a 35-fold 
mcrease im Cosmic ray particles, it was 
pomted out 

\ study exercise with three missions, 
mcluding a flight to an altitude of 200 
mi., manned satellite flight for 100 
trips around the earth, and a flight 
around the moon, was suggested by 
Col. Paul A. Campbell, special Assistant 
to Commander for Medical and Bio- 
scicntific Research, AFOSR. After de- 
signers and engineers had supplied a 
frame of reference for each of the mis- 
sions, including duration, crewspace, 
weight allowances, etc., working groups 
of experts could be formed in aviation 
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Write for Cannon HMC Miniature Connector Bulletin 
Please refer to Dept. 110 
CANNON ELECTRIC COMPANY, 3208 Humboldt Street, Los Angeles 31, California. 
Factories in Los Angeles, East Haven, Wakefield, Toronto, London, Melbourne. 
Representatives and distributors in ali principal cities at your service. 
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Civil Aviation 


AVON 


turbo jet 


CONWAY 
by-pass turbo jet 


DART 


propeller turbine 


TYNE 


propeller turbine 


ROLLS-ROVYCE LIMITED, DERRM ENGLAND. 

















medicine, physiology, psvchology, hu 
man cngineering, ctc., to establish re 
quirements, assemble knowledge and 
determine gaps 

Facets listed by Campbell for con 
sideration included oxygen, fluid, food, 
and air conditioning requirements, 1% 
moval of waste products, optimal meta- 
bolic rates, use of drugy which keep 
metabol rates low and would not in- 
terfere with cfhiciency, crew weight re- 
duction before flight starting 
with a store of body fat glycogen 

Three aspects of re-entry mto the 
atmosphere are of particular interest 
to Holloman AFB’s Acromedical Field 
Laboratory, according to Maj. David 
G. Simons, USAF(MC), chief of the 
laboratory’s space branch. ‘These are: 
@ Safe recovery of recorded data from 
a non-recoverable ICBM or satellite 
carrving biomedical experiments 
e Human factors aspects of re-entry 
into atmosphere in terms of heat, ac 
celeration, and performance capability. 
e Valid escape concepts beyond the 
atmosphere and at orbital velocities 

A first step toward experimental in 
vestigation of these problems is being 
taken by dropping test objects from 
balloons at 90.000 to 120.000 ft 

Details of a vacuum chamber with 
an environment capability of 200-mi 
altitude were revealed by Richard 
Roche, Research Dept. chief, Litton 
Industries. According to Roche's in 
formation, top altitude simulated in 
low pressure chambers in operation 
now 1s 300,000 ft 


VcTsus 


Pressure Chamber 


Initial section of the chamber, meas- 
uring § ft. in diameter and 15 ft. long, 
is scheduled for completion this spring. 
Built under contract with AFOSR, the 
chamber is projected for immediate 
application in research and testing with 
vacuum tubes. Tlowever, space simula 
tion capabilities of the unit will bring 
its adaption for runs with men as well 
as equipment. ‘The chamber is also 
projected as an air lock for a larger 
vacuum chamber which will measure 
15 ft. in diameter and 35 ft. long 

Kev consideration in the operation 
of the chamber will be protection of 
the man in the event of rupture of his 
specially developed pressure suit or face 
plate. With such failure, he would 
remam conscious for onlv about 5 sec., 
and would suffer severe physical injurv, 
perhaps death in 90 sec. Emergency 
features will allow the chamber pres 
sure to be raised to the equivalent of 
25,000 ft. altitude in one second 

Meteoric risk to space vehicles was 
discussed by Dr. Fred L. Whipple, 
director of Smithsonian Astrophysical 
Observatory and astronomy professor 
at Harvard. It has been decided that 
there are a greater number of meteors 
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If you're looking for supersepeed and super- 
shine .. . then you're looking for Wadpol. 
Just one second to take the special impreg 
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MEN ang the MOON 


During the twelve years he has been working 
in the guided missile field, Ellwyn Angle's expe 
rience has covered everything from configuration 
design to flight test analysis, with emphasis on the 
dynamical problems of earth satellites and long-range 
extra-atmospheric missiles. 
At Systems Laboratories Corporation, this experience is 
being used in exciting ways. As well as top-priority 
assignments in aircraft and guided missiles, Angle and 
his associates are actually engaged right now in the 
research and development of interplanetary space vehi- 
cles. The studies they are making today may get man to 
the moon and back within the next fifteen years. 
Qualified scientists and engineers who would also like 
to take a giant step forward in their profession are 
invited to send their resumes a 
to SLC’s president, 
Dr. John L. Barnes. 


STEMS LABORATORIES COR! 
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Henry Rempt (second from left), head of the Electronics 
and Armament Systems Division, discusses problems 
inherent in the application of large electronic sensing 
devices to aircraft with David Morrissey, A.E.W. Systems 
Specialist, Harold Held, Data Links Specialist in the 
Advanced Techniques Group, and Nelson Harnois, head of 
the Electronics and Armament Systems Engineering 
Department. 


Lockheed expands electronics division 


@ To keep pace with its ever-increasing emphasis on 
electronics, Lockheed has expanded and centralized 
research and development activities under the Electronics 
and Armament Systems Division. The Division is under 
the direction of Henry Rempt. 


Responsibilities of the Division include originating and 
developing complex electronics and armament systems 
for all new Lockheed aircraft. 


A number of technical management positions for Elec- 
tronics Systems Engineers has been created. The positions 
will appeal particularly to those who seek an extremely 
wide range of assignments. 


Electronics Engineers possessing experience 
or keen interest in systems activities are 
invited to write E. W. Des Lauriers. 

Dept. 03031. 





Technical management positions are open in fields of: 
Fire control, countermeasures, inertial 
systems, weapons, communications, 
infra-red, optics, sonics, magnetics, 
antennas and micro-waves. 

Under Lockheed’s philosophy of operation, Electronics 
Systems Engineers supervise and participate in con- 
ceiving advanced systems and then performing research, 
development and evaluation up to production stages on 
all Lockheed aircraft — radar search planes, high-speed 
fighters, cargo and passenger transports, bombers, 
jet trainers. 


California Division 


LOCKHEED 


AIRCRAFT CORPORATION ¢ BURBANK 


CALIFORNIA 

















than previously beheved, the frequency 
having been mereased by a factor of 
seven, and that they are low-density 
comet fragments. Meteors were char- 
acterized as the large type which 
could puncture the skin of a vehicle 
and smaller particles which could crode 
the surface maternal. ‘Uhis crosion, it 
would seem, might affect the reflective 
qualities of the maternal, thus affect the 
heat of the body. Chance of a meteor 
unpacting on the satellite is one in four 
Gays 


Model Atmosphere 


Results of recent studies of the upper 
atmosphere between 90 and 300 km., 
which includes the 1onosphere, a region 
of importance to long-range communi- 
cations, were revealed by Dr. H. K. 
Kallmann, UCLA Institute of Geo- 
physics and consultant to the Rand 
Corp 

Dropping simplified — assumptions 
made im cvaluating the theory of the 
ionized layer formation and using a new 
“model” atmosphere worked out with 
Dr. Newell of the Naval Observatory 
Laboratory, Dr. Kallman said that two 
unportant conclusions can be drawn: 

@ Ionosphere docs not consist of ion 
ized lavers, but is a continuously ionized 
region 

e T'me height of radio wave reflection 
is considerably lower than the apparent 
height, except for the bottom of the 
E-region 

Aspects of moon rocket studies were 
presented by Hans A. Lieske, head of 
blight Mechanics Group, Rand Corp 
Just to mnpact a rocket on the moon, 
would) permit) an allowable error of 
+40 fps. and an angular crror of § deg. 
with an initial velocity of 35,000 fps 
at an altitude of 350 mui. 


Moon Accuracy 


To hit a moon location within 100 
+2 fps. and .O1 deg 
would be required. ‘To make the body 
a satelhte and obtain a LOO-mi. accu 
racy ino initial orbital altitude at) the 


mu., an accuracy of 


moon, variance should not cxceed + 2 
fps. and be within 01 deg. of angk 
Initially it would require a tolerance of 
ae fps and ()] deg to send a vechich 
to the vicmity of the moon and bring it 
back to carth with a 1,000.01. landing 
uncertamty m the return pomt 

Phis would introduce difficulties in 
recovery, considenng the amount of 
OCCAn ala 

In has discussion on cishunar space, 
Krafft A. Iehiicke, chief, Pre-Design and 
Svstems Analysis, Convair Astronaut 
Division, revealed that the region of 
to 10 carth radu is an ideal pout for 
spaceships to fly from carth, refuel or 
perform other functions, then take off 
for remainder of the flight. Also, im 
coming spaceships could come to a 
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Helicopter Carries Missile 


Vertol HRP-1 helicopter is transporting Nike missiles to Angel Island, a Nike launching 
site in San Francisco Bay. ‘The helicopter is shown here at nearby Fort Baker, take-off point 
for the missile ferrying operation. Army has hired Rick Helicopters Inc., South San 
Francisco, to operate a helicopter shuttle service for freight and passengers between several 


Bay Area army installations. 


satellite at this point, transfer peopl 
and cargo to another vchicle for trip to 
carth, then travel away with new load to 
another planet with minimum energs 
icquircments to escape from the carth 
ficld 

Phis is a region where perturbations 
we at a minumum, but to use at or 


bital accuracy requirement iy ata 
TTAB 
Communication problems assocuited 


with space travel were analyzed by D 
James Marsh 
Laboratories ( orp 

Marsh believes that no mayor tech 


vice president Sistcem 


mical breakthroughs are needed to 
obtam adequate Communications but 
rither, a refinement of known tech 
niques and equipment 

Paking advantage of space characte 
istics, a large antenna could casily be 


hip ifter ait leave 
the atmo phere, because of the absence 
of load 

Pransmitter power would be a prob 
lom, but recent Maser finding present 
an increase of about 30 db. in transmit 


extended from the 


ter output without in mic rcs in 
power In figuring growth. ratio of 
ihout 7 Ib. structure and power equip 
mcnt 4 required my aircraft: for every 
pound of radio LCar idded 

Spaceship growth mia 
at least 100 Ib. to | Ib. or as high as 
1,000 Ib. to 1 Ib. 


ipproximate 











AMC Contracts 
Wright-Patterson AFB, Ohio—l ol 

lowing as a hist of unclassified contracts 

for $25,000 and over as released by the 
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GOT 
THAT 
“PIGEON- 
LO) Die 
FEELING? 


If you're an engineer, scientist or mathematician 
with that “pigeon-holed” feeling... if you'd like 
to work with a young man’s company... if you've 
had an eye on Southern California’s kind of 
relaxed, outdoor living — then we urge you to 
write us today! We'll fill you in on the exciting 
diversity of engineering and scientific projects at 
Convair. How you can apply for a top-paying 
assignment on such advanced aircraft as the 880 
—world’s fastest commercial jet airliner; the 
F-102A — first supersonic interceptor; or long- 
range research on nuclear aircraft. Write today — 
it could be the best move of your life! 
Send letter or resume to: Mr. H. T. Brooks, 
Engineering Personnel, Dept. 63-C 


ov CONVAIR SP 


SAN DIEGO 
3302 Pacific Highway + San Diego, California 


CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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engineering 


There’s a wonderfully rewarding 
future for you at Boeing as an 
engineering test pilot. You'll be 
flying such famous airplanes as 
the 707, America’s first jet air- 
liner; the B-52 intercontinental 
jet bomber, and the KC-135, the 
nation’s first jet transport-tanker. 
You'll be backed by the finest, 
most complete Flight Test Center 








in the industry. Boeing is expand- 
ing steadily so there'll be plenty 


of opportunities to move ahead. 


If you have had broad flight ex- 
perience, including time in multi- 
engine and jet aircraft and have 
an engineering degree, send your 
resume, including a complete 

flight-time record, to 


John Sanders, 
Engineering Personnel Administrator, 


Boeing Airplane Company, 
Seattle 24, Washington 


SEMI MAN a 
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Test Pilots 








Navy Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over, as released 
by Navy Contracting Offices 


NAVY DEPARTMENT BUREAL or 
AFRONAUTICS, Washington 25, D. ©. 

Fairchild Engine and Airplane Corp. 
(Fairchild Engine Div.) Deer Park, Long 
Inland, N. Y¥., J-44-R-20 engines, NOas 56- 
799-F (PD-41-970-56), 92, $1,647,559 
SUPPLY DEPAKTMENT, Naval Alr Ma- 
terial Center, Naval Base, Philadeiphia 12, 
Pa. 

A. KRoeblings Sons Corp., 640 5S. Browd St., 
Trenton 2, N. J Wire Rope, 6X19 per- 
formed high-strength, uncoated, for aircraft 
launching and arresting. Mil Spec MIL-W- 
601I5A (ASG) N156-33577 CIF 156-14-57) 
(156/20026/57B), 78000 ft., $25584 
AVIATION SUPPLY OFFICE, 700 Kobbins 
Avenue, Vhiladeciphia tf, Pennsylvania 

Pesco Products Division, Lore Warner 
Corporation, 24700 N. Miles Koad, Bedford, 
Ohio, Maintenance Larisa (33/2118-49/535), 
Vartous, $185930 

Turco Products Incorporated, Terminal 
Annex, 2649, Los Angeles 54. Calif, Com 
pound (J1)-383/29081-600)) 4/1/57/ARERO) 
Vartous, $39069 


The Cornelius Company, 650 39th Avenue 
N. E. Minneapolis 1, Minn Nireraft) as 
semblies (JD-383 2110-1988 2/ABEMO, Vat 


tous, $59821 


Army Contracts 


Following ts a list of unclassified con 
tracts of $25,000 and over as released 
by Anny Contracting Offices 


THE ARMY SIGNAL SUPPLY AGENCY, 
225 S. EKighteenth st Vhiladeiphia 4%, Ia. 





Nanuasel Co., tIne., West New York, N. J. 
hiuandle handset, contract N 73481 CIE 
S*-6-029-56-1457-58) 13350 ea $2910 

Giftitian Hros., tne lu Niels e"ylif 
liadar Set (AN/FPN ) Modification 
ontract no 71916 CHLD O2-79O101-01) 7 
on $343793 

Kaytheon Mfg Co., Waltham Maxs., 

Tule vpn WK i ontract 
(PR S*-36-039-56-11003-56) 7816 
$758 

Landers, Frars, and Clark, New Hrituin 
Conn, Radlosonde Receptor AN/AMRK-1 
(hiquipment installed " att te record 

ilicomeonade ixnals§ from sirlworne riachhe 
sondes) contract no. 73367 (PR SC. 36-039 
16-11005-56), 102 ea., $243758 

Kadio Corp. of American, Hlarrinon NJ 
lectrom Tube typ ao Contract ne 

'869 (PR 57/S866-25969% 

(ieneral [nstrument Corp Newark, N J 
Ktadiosonde, AN/AMR-1) Equipment in 
talled in acft te record radiosonde sig 
nals from airborne radiosondes) contract 
no, T3367 CPR SC-36-039-56-11005-56), 10 
ea., $382027 

General Dry Hatteriesn Co. Lakewood 
ohio, Dry Hattery BA-70 Contract neo 

021 CIF. St*-36-039-57-59-57), 5751 ea., 
$51035 


LOS ANGELES OKDNANCEH DISTHICT, 
55.8. Grand Ave., Pasadena, Calif 

North American Aviation Ine. Canoga 
l’ark, Calif engine actuating servo-cylin 
ders and servo drive assemblies job, $27639 


USAF Contracts 


| ollowing isa list of unclassified con 
tracts for $25,000 and over, as released 
by Air Force Contracting Office 


WAKNEK KOKINS Lik MATERIEL 
AKEA, Kobins Air Force Base, Ga 

Hughes Aircraft Coe.. Florence & Teal 
Ste. Culver City, Callf., Base antenna ap 
plicable to AN/APG 37 System. CIF 390) 
143 ea, S38862 

Van American World Airways, tne, f'n 
cite Alaska Div., International Airport, San 


MUNCO 





More narco radios are in use in busi 
ness aircraft for navigation and com 
munication because narco offers re 
hable, dependable, high performance 
equipment for every purpose. 


See your narco dealer 


NUreo 


NATIONAL AERONAUTICAL CORP. 
Fort Washington, Pa. 


Airport 
Space 
oud Fercibitios 








BLYTHE AIR = 2 8 


CALIFORNIA 





Ideal for the manufacture, 
test, maintenance, modifica- 
tion, repair or storage of; air- 
craft, aircraft: components, 
armament, guided missiles, 


drones, jet engines, rockets, 


Five thousand acres isolated 
from populous regions. Four 
long runways, which can be 


readily expanded. Large 





parking aprons. Operational 
buildings & hangars. 


BLYTHE AIRCRAFT 
CORPORATION 


P. O. Box 191, Aihambra, California 
CUmberiand 3-2181 


115 
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Coined By AVIATION WEEK* 


YOU SEEWEEK'S. INFLUENCE AMONG 


~~ ENGINEERING-MANAGEMENT 


F Advostise uv Avidtion’s BEST KEAD 
and Mest Inluctiol Tecuieal Repo 


*September 1949, AVIATION WEEK coined the word “AVIONICS”! 
First magazine to recognize the growing importance 
l of electricity — electronics in aircraft and missiles, 
AVIATION WEEK also saw the need for a new word 
to describe such applications in the industry, First too 
in building a competent staff of graduate electrical 
engineering editors to report the progress and devel- 





Divisio opments in this newest technical field in the industry. 

; n In a brief seven years, “AVIONICS” has become 

Cliy ilies accepted by Funk & Wagnalls Dictionary and is a 
canes widely used word both within and outside the Avia- 

ki tiomes Division as ‘ tion Industry. 

shed ofthe Ariucang - For example, the Navy Bureau of Aeronautics re- 


cently formed an Avionics Division. Companies like 
Bell Aircraft, Emerson Electric, General Precision La- 
boratory, John Oster Manufacturing Co., Simpson 
Electric, and Sylvania now have Avionics Divisions 
or Laboratories. New companies like Avionic Prod- 
ucts Engineering Corp.; Consolidated Avionics Corp. 
use the word in their corporate name. Many others 
use the word Avionics in their advertisements and 


literature. 


frou of 


And wherever you see the word “Avionics” 
you have concrete evidence of AVIATION WEEK’s 
tremendous influence among engineering-management people. 


VIATION 
A MCGRAW-HILL PUBLICATION W E E K 








How to keep informed on the 


part of your business 


AT YOUR FINGER TIPS, issue after issue, is one of your richest veins 

of job information — advertising. You might call it 

the “with what” type — which dovetails the “how” of the editorial pages. 
Easy to read, talking your language, geared specifically to the betterment 
of your business, this is the kind of practical data which may 

well help you do a job quicker, better — save your company money. 


Each advertiser is obviously doing his level best to give you 

helpful information. By showing, through the advertising pages, how his 
product or service can benefit you and your company, he is taking 

his most efficient way toward a sale. 


Add up all the advertisers and you've got a gold mine of current, 
on-the-job information. Yours for the reading are a wealth of data and 
facts on the very latest in products, services, tools... . 

product developments, materials, processes, methods. 


You, too, have a big stake in the advertising pages. Read them regularly, 
carefully to keep job-informed on the “with what” part of your business. 


McGRAW-HILL PUBLICATIONS 











Francisco, Calif.. Repair andysor modifica- 
tion of propeller assemblies (PR 1735182), 
Job, $130176 

Hughes Aircraft Co., Culver City, Calif 
Light Filter assy. modification of kits for 
£5 FCS (PR 681032) $81231 

Ingersoll-Rand Co., 1700 Third Avenus 
South, Birmingham, Ala compressor, re 
ciprocating, gasoline engine driven, 23500 
PSI, Type X MC 1A (CIFB#I65), 854 ea 
$2467172 

AC Spark Plug Div., GMC, Flint 2. Mich 
(Place of performance 1925 E. Kenelworth 
lace, Milwaukee, Wis.), Repair and modi 

ation of A-IA BNC components CPR 
775055) SOR4GTRSA 

Joy Mfg. Co., 900 Woodland Ave Michi 
gan City, Ind, Compressor, reciprocating 
electric motor driven, 3500 PSI, type MEI 
(IF EB 467), 74 ea, $266881 

Decker Aviation Corp., 1561 Frankford 
Avenue, Philadelphia 25, Va... Repair and 
modification of vertical gyros, SL 5200 
221382 (PR-735-030), 1420 ea., $173311 

Nero-Products Operation, GMC, Dayton 
1, Ohio, Spare parts for A422-E2 propellers 
SE2851 

Specialties, Inc., Skunks Misery Rd. Syos 
set, L. 1., N. F repair and modification of 
angle of attack detector CPR-735034), 174 
ea., $35702 

National Cash Kegister Co., 8. Main & Kk 
Sts., Dayton, Ohio, repair and modification 
of A-IA BNC (PR-735055), $5657758 

Aeroproducts Operations, GMC, lDayton 
Ohio, spare parts for AG44FN-Cl & \644 
FN-C2 propellers, $63581 

Curtis Wright Corp., (Caldwell N J 
spare parts for CT7 $ propellers, $2664%8 

Decker Aviation Cerp., 1361 Frankford 
\venue, Philadelphia 25, Pa Modification 
and repair of vertical gyros, (VR 735022) 
Lo ea, 37610 

Aeroproducts Operations, GMC, llayton 
1, Ohio, Spare parts for A6426;850 propel 
lers, $414420, 

Motorola tne., 2710 Clybourn Ave ‘hi 
cago 14, IL, Modification kits for AN/ADPS 
radar set (PR-695260), $45582 











MIDDLETOWN AIK MATERIEL AREA, 
Oimeated Air Force Base, Pa. 

Curtiss-Wright Corp., Wright Aeronauti 
eal Division, Wood Lidge x. & overhanl 
of J65 series alreraft engines PR 7ele7s 
Job, $1680000 

Minneapolis-lones well Kegulator Care 
Aeronautical Div., 2600 Ridgeway Road 
Minneapolis 13, Minn Repair of an/jor 
technical order compliance on controls ap 
plicable to the type E-11 autopilot system 
Pit 650952k, 243 ea., $30804 


OGDEN AIR MATERIEL AKEA, Hill Air 
Force Base, Utah. 

Link Aviation, Inc., Nolan Rd... Hillcrest 
Binghamton N y Contractual maint« 
nance of flight simulators, (lass 285A) Coon 
tract AF 42 (600)-18993) $2651765 

John Mohr & Sons, Mohr Vacuum Process 
Div., 3200 EF S6th St Chicago 7 I} 
Chamber Class FSC 6910 (Contract AF 
42(600)-18359, $115810 


SAN ANTONIO RKR&b PROCUKEMENT 
OFFICER, Air Research & Development 
Command, P. ©. Bex 63, Lackland Air 
Force Base, San Antonio, Tex. 

University of Utah, Salt Lake City, Utah 
Development and evaluation of K-system 
trouble shooting performance testing pro 
codures (Contract AF 41657)-100) job 
$29952 


SAN ANTONIO AIK MATERIEL AKEA 
Kelly Air Force Base, Tex. 
fieneral Dynamics Corp. (Convair Tl 


San Diego, Calif Modification of C-1411 
Type Aircraft, Item 1, install electrical aux 
iliary power pod kits 17 ©” iten 

install standard nterlear configuration 
modification kits 15 ea (PR O1-A-SA 


641655 and SA-721712 (complete), $679,456 


AIK FOKCEK MISSILE TEST CENTER 
Air Research and Development Command 
Patrick Air Force Base, Fla. 

Gieneral Dynamics Corp. (Convair Tris 
San Diego, Calif., Increase in funds allotted 
(PR FP-10656)-276, Job, $1,349,593 

Minsilleonics, Ine., Melbourne Fla 
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OF YOURSELF 


As an engineer, what is 
your purpose in your professional life? 


Are you concerned only with getting ahead of others? Or—are you more 
interested in getting ahead of yourself? 


Do you want to beat the records set by those with greater training or 
different experience than you possess? Or—do you want to make and 
break your own records? 


Our purpose at Sikorsky Aircraft is to develop and improve what we 
pioneered — helicopters — the world’s most versatile means of trans 
eg During the few short years since the first meaningful helicopter 
light, Sikorsky engineers established many milestones in helicopter prog- 
ress. Even before each one was recorded, these same men were working 
with renewed effort to surpass their own achievements. 


If, as an engineer, you recognize and appreciate the challenge that 
exists in the future of rotary-wing aircraft, you know that Sikorsky Air- 
craft offers the variety of opportunitics you need to be able to outstrip 
your yesterdays by your today. 


We would like to tell you more about our company. We hope, too, that you 
will reciprocate and give us the opportunity to evaluate you. You can do 
this by writing to Mr. Richard Auten at our Bridgeport Personnel Department. 


—_— - a 


OnE OF THE Oivisions OF 


UNITED AIRCRAFT CORPORATION 








SIKORSKY AIRCRAFT 


BRIDGEPORT-STRATFORD, CONNECTICUT 
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ROY MARQUARDT, at 39 is the young- 
est chief executive officer in the aircraft 
engine business. A graduate of the Cali- 
fornia institute of Technology, he was 
Director of Aeronautical Research at the 
University of Southern California prior 
to founding Marquardt Aircraft Co. in 
November, 1944. 


Marquardt offers Engineers an opportunity 
to grow with the company! 


Engineers looking for a company to grow with, should 
look to Marquardt Aircraft Co. Here is why! 

Under the guidance and leadership of Roy Mar- 
quardt, an engineer-president, Marquardt has become 
the undisputed leader in the field of ramjet engines — 
“the powerplant of the future”. 

In just twelve short years, the company has grown 
from one man's idea to an engineering and production 
facility employing more than 2,500 people. 

But most important, Marquardt engineers have 
grown in skill, scope and professional ability along with 
the company’s many exciting and rewarding projects. 

Within the next two years, Marquardt will more than 
double its manpower. Even with this new increase in 
personnel, engineers joining Marquardt now will have 
this same opportunity to grow with the company. 


For engineers in almost every specialty —from 
production engineering and qualification testing 
to advanced research in hypersonic propulsion — 
Marquardt means opportunity. 


Today is the day te write that letter te: Jim Dale, Professional Persennel 
16551 Saticey Street - Van Nuys, Califernia 


° 


Marquardt \ise) ox 


VAN NUYS, CALIFORNIA OGDEN, UTAH 
FIRST IN RAMJETS 








DOVAP RBeat-Reat Systems (PR FP-1 (56) 
(521), Job, $195792 

Cook Electric Co., Cook Research Labora 
tories Tis 2700 Southport Ave., 
14, TL, Inerease in seape of work, exten 
sion of delivery schedule, increase in esti 
mated cost fixed fee and funds allotted and 
modification of technical exhibit mn 
1(56)-406, FP-1056-524). Job, $81766 

Bury Compressor Co., 1722 Cascade St 
Erie, Pa., Compressor, (PIU No. 19A-III- 
56-26000), $35500 


Chicane 


KROME AIK FORCE DEPOT, Griffis Air 
Force Base, N.Y. 

The Sitronle Co., 2251 Saw Mill Run Bive 
littsburgh 16 Pa Rack Relay MT-686 
qn (REP 20-6 6-018) 945 en, 
$113. 985 

National Co., Ine... 61 Sherman Street, 
Maiden 48, Mass Standard \tomic Pri- 
mary Frequency NC1OOL CREP 30-635-56- 
4566Q) t ea Sisheoe 

Eastman Kodak Co., 213 State Street, 
Rochester 4, N.Y Film léimm X 1200 ft 
type TIT, Class G (REP 230-635-57-4112Q), 
33495200 ft., $233112 


DAYTON AIR FORCE DEVOT, Gentile Air 
Force Station, Daston 106, Obie. 
derrell-Ash Ca., 26 Farwell St N teers 
ville 60, Mass, spectograph JACO Wads- 
worth stigmatic grating spectograph con 


tra tors model no. 7801 and including the 
accessories CREP 35-604-56-4025), 3 ea, 
$41,895 

Tekronix tIne., TF’. 6) Plow 841 Portland 
7, Ore, Oscilloscope 5 in screen Tekronix 
tvpe 545 with type S3/54W plug in ampli 
filer, 26 ea, oscilloscope Tekronix type 531 
With type 53 418 polu et perecemaplitier a 
ea, commercial data (RIP 330604-56-4042) 


$56,358 

Seuth Hend Current Controller Co., Ine., 
1237 North Side Bivd., South Bend 15, Ind 
Relay, switch solenoid, South Bend Current 
Controller type CIM-3-120, 100 ea, relay 
switch solenoid, South Bend Current Con- 
troller type AN-2-120, 100 ea, REP 32-604- 
56-3745, $36730 

Hewlett-Vackard Co., 275 lage Mill Rd, 


Palo Alte, Calif., analyzer, harmonic wave 
Hewlett-Parkard model SOWA CRED 33-604- 
56-3755 50 ea., $35750 


PURCHASING AND CONTRACTING OF- 
FICK, Sewart Air Force Base, Tenn 

Hardaway Construction Co., 105 S. lith 
St Nashville Tenn Construction of ILS 
facility IFS 40-802-56-114 Contract Ni 
AF 40 (602)-449, job, $84,276 


AKMED SERVICES PETKOLEU™M PUR- 

CHASING AGENCY, Washington 25, DD. ¢ 
Wyandotte Chemical Corp... Wyandotte 

Mich, Hydraulic Fluid, 12500 gals, $27,971 
Shell O Co., O West Street, New York 


20. NX. Y¥ The folloWinke award was issued 
under TRI 7-95 AV tias 100/130, 120000 
gals, Laub 1100 1500 pals $311N8 
Ashland OF A Kefining Co. 1401 Win 
ehester Ave Ashland. Wh The following 


awards we od under PRR 57 i Ay 
Fuel JP-4, 5006000, $500 000 


COMMANDER, HEADQUARTERS AMC., 
Wright-Vatterson Air Force Base, Ohio 





The Kand Corp., 1700 Main St Santa 
Monica, Calif Vir Defense syste training 
ct i he ") $1 PW] oN, 

Pacific Nirmotive Corp., “iu oN Htelly 
wood Way Iiurtaant Calif Iran Mainte 
TP rriewtil atiee smd test fight of €-47 
c-1dG typ ait aft cin SE-S54257) 
$ ! 

Hayes Aireraft Corp Y ©. Bex 2289 
Lirminghan Via Tran Maintenanee, Med 


fication of C-119 type aireraft CPR MA 
650776) | See 


(rand Central Nireraft) Ca. Glendale 
(alif Irian. ¢ i Aireraft boxes op 
tien (bROGTA », S.461%4 

Northwestern Neronautieal Co. llolman 
Field St. Paul, Minn. Overhaul type Boss 
! 4% waireraft. eft te ype Tt-9S5- 14d 
‘ ene ine bunds for CE reimburse 
rent, contract chantwe notifications, CHIL SA 
BOOST, SA-TLos6 SA-541359 and 1 ) 


$IkS.OO0 
Nerodes, Ine., International Airport, Mi 
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soon, you know the job situation 
your first job or considering a 
would like to tell you his story. 


And we'd like to tell you ou 





Wonder how Id 
like Pasadena 


OR THEREABOUTS 


IF YOU'RE A FAIRLY RECENT GRADUATE, or getting your degree 


. Whether you’re thinking about 


new one, just about everybody 


r story—about working at the 


Southern California Cooperative Wind Tunnel, and about living 
in Pasadena. If you are interested in aerodynamic development, 


whatever your degree, we think 


you'll find a great many advan- 


tages here. CWT jobs offer challenge and variety. Southern 
California provides every kind of recreational activity and out- 
standing centers for advanced study. 


No need to send a resume or 
Just mail the coupon below for 


CWI | 





make any immediate decisions. 
the CWT story. 


( Operated by the California Inatitute 


of Technology. Owned by Convair, 
Douglas, Lockheed, McDonnell and 
North American. 

CWT ia concerned with testing, 
analysing and solving aerodynamic 
problems involved in the develop- 
ment of high-speed aircraft and 
guided missiles, 


Southern California Cooperative Wind Tunnel 
950 South Raymond, Pasadena, California 


GENTLEMEN: Please send me litevature about the "NN d Tunnel 


a “ . 


| 

| 

| 

| 

| 

| HOME ADDRESS 
| 

| CITY 

| 

| 


JOB TITLE 


STATE 








All over the world... 


the cry of a child 
sounds the same?! 





@ Who asks the nationality of a hungry child? 
Of a sick one? Of a child that mourns for a mother swept 
away forever by disaster or epidemic ? 

Human suffering observes no boundaries. Neither does 
mercy or generosity, That is why, all over the world, 
your Red Cross works closely with similar organizations 
to bring help to those who se desperately need it, 

Perhaps in these activities, where human needs 
transcend political differences, can be seen the beginning 
of a new hope for peace on earth. Today, you can do 
much to foster this developing spirit by joining your 


Red Cross. For when you join, you help the voice of 





humanity to be heard all over the world. In the name 


of mankind, it is a voice that must be heeded. 


(a 





when le counts... 
where it counts! 





























be, 





AEC Studies Balloon Firing Platforms 


Possible new use for balloons being investigated by the Atomic Energy Commission at Las 
Vegas, Nev., is to replace expensive steel towers as platforms from which to detonate nuclear 
devices. he tube-like extension (lower right) inflates the balloon with helium 





ami Bla Overhaul R-2800-CRIE (103 W Maintenances of .-19 sireraft mr oe 
K-2800-99W it TL Lares § | tireraft) engines POL 505-1). $48579 
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GENERAL ELECTRIC 
ANNOUNCES A 
CAREER COUNSELING 
GUIDE 


There is no doubt about it— it’s difficult for a young engineer to 
choose the career goal best suited to his individual interests, training 
and talents. 


Technical areas are increasing at such a pace that thousands of en- 
gineers are now engaged in fields which were in their infancy only 10 
years ago. And the varieties of professional approaches within these 
areas — design, development, research, analysis, administration, pro- 
duction, marketing — often call for different personal qualifications. 


Studies have shown that it often takes as much as 10 years—ona 
trial and error basis—for a professional man to find the field that 
BRINGS OUT HIS FULL POTENTIAL and gives him the greatest 
PERSONAL SATISFACTION AND REWARD. 


10 years is a long time out of any man’s life. 


The Career Counseling Guide, prepared by experts at the Flight 
Propulsion Laboratory of General Electric, is aimed at saving you 
precious career-time and many headaches. 


Send in the coupon below for your copy. It is for your self-appraisal 
alone. Keep it. Do NOT return it to us. Use it simply as an aid in mak- 
ing your own career decisions. 


FLIGHT PROPULSION LABORATORY 


GENERAL @ ELECTRIC 


Box 31, Building 100, Cincinnati 15, Ohio 


Mr. Mark Peters 
Please send me your free Career Counseling Guide. I understand that 
this is for my own use only and is not to be returned to you. 


NAME 
ENGINEERING DEGREE 








ADDRESS 
CITY ZONE STATE 











Air Base, Barlow, Fla. Primary pilot train- 
ing school. (PR 669902), $1400000. 

Pittsburg Institute of Aeronautics, Gra- 
ham Air Base, Marianna, Fla Primary 
pilot training school (PR669903), $1400000, 

Texas Aviation Industries, Inc., Hondo Air 
Base, Hondo, Tex., Primary Pilot training 
school (PR 669904), $1400000 

Anderson Air Activities, Malden = Ajir 
Base, Malden, Mo., Primary pilot training 
school (PR 669905), $1400000 

Belser Aviation Corp., Marana Air Base, 
Marana, Ariz., Primary pilot” training 
school (PR 669906), $1400000 

Callf. Eastern Aviation, Moore Air Base, 
Mission, Tex., Primary pilot training school 
(PR 669907), $1400000. 

Hawthorne School of Aeronautics, Spence 
Air Lasse Maultrie, Ga., Primary pilot 
training school, (PR 669908), $1400000 

Serv. Alr Aviation Corp., Stallings Air 
Base, Kinston, N. C., Primary pilot training 
school. (PR 669909), $1400000. 

Kesort Airlines, Ince., 1546 Connecticut 
Ave., Washington, PD. €., Domestic Air 
Transportation Services, (PR TO9107), 
$5264056 

Capito! Airways Inc., Berry Field, Nash- 
ville, Tenn., Domestic Air Transportation 
Services, (PR 709107), $3907022 

American Air Export & Import Co., I’. O. 
Box 875, Miami, Fla., Domestic Air Trans- 
portation services, (PR 708107), $3965705. 


Stock 


Transactions 





Washington—Acquisition of 365,276 
common shares of Northeast Airlines 
stock by the Atlas Corp. a beneficial 
owner, has been reported by the Securi- 
tics and Exchange Commission. Atlas 
total holding is now 922,126. shares. 
George K. Gardner, officer and director, 
acquired 1,000 common shares through 
exercise of rights, making his total hold- 
ing 16,000 shares. 

Other transactions from Dec. 11 to 
Jan. 10 include: 


Aero Supply Mfg. Co., Inc. Acquisition of 
80% common shares by Henry Brightman, 
director for a total holding of 800; disposal 
of 2,100 common shares by Henmar Invest- 
ing Co. for a holding of 24,485; acquisition 
of 1.500 common shares by Hlenry M. Mar- 
golis, director, for a direct holding of 37,411 
and an indirect holding of 24,485; acquisi- 
tion of 800 c&mmon shares by Leo Struss, 
officer and director, for a direct holding of 
18,572 and an indirect holding of 24,482 

Aeronca Mfg. Corp Disposal of 2,000 
common shares by Gordon J. Wolf, director, 
leaving a holding of 5,150 

Air Keduction Co. Ine. Disposal of 1,000 
common shares by C. DeWolf, Gibson, officer 
and director, leaving a holding of 2,000; 
disposal of 500 common shares by John A 
Hill, officer and director, leaving a holding 
of 6,345. 

Allegheny Airlines Ine. Acquisition of 
1000 common shares by Willard F. Rock- 
well, Jr., director, for a holding of 16,000. 

American Bosch Arma Acquisition of 
O00 common Shares through exercise of op- 
tion by Clifton T. Foss, officer, for a holding 
of 2,100; acquisition of 1,000 common shares 
by Kenneth F. Leaman, officer, for a hold- 
ing of 1,050 

Aveo Manufacturing Corp. Acquisition of 
700 common shares by A. Bo Newton, officer 
for a holding of 900; fKequisition of 400 
preferred shares by A. B. Newton, officer, 
for a holding of 400, 

Beech Aircraft Corp. Acquisition of 100 
common shares by Leddy tireever, officer, 
for a holding of 225 

Kendix Aviation Corp. Acquisition of 
1123 common shares through exercise of 
option by Marvin A. Hedit, officer, for a 
holding of 2,428 

Boeing Airplane Co. Disposal of 120 capl- 
tal shares by Dietrich Schmitz, director, 
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6.000 disposal of 20 
» Yeasting, officer and 
leaving a holding of 2,507 

California Eastern Aviation. Lhisposal of 
000 common shares by S. J. Solomon, @ 


leaving a holding of 
ipital shares by J. 
director, 


Sons Ime holding company, leaving a hold 
ing of 9.4156, with S. J. Solomon, officer and 
director, holding 26,415 common shares 
Capital Airlines, Ine Disposal of 1,500 
mmon shares by Charles H. Murchison 
director, leaving a holding of 8,132 


Aviation & Engineering Corp. 
common shares by Ro- 


Continental 
\equisition of 200 


ert J. Brooks, Jr., director for a holding 
200 
Curtiss-Wright Corp Acquisition of 500 
mmon shares by James Gi. Byron, officer 
nd director, through exercise of option, for 
1 holding of 2,500. acquisition of 1,500 com 
nen shares through exercise of option by 
Thomas (. Coyne, officer, for a holding of 


shares 


(‘har- 


AL acquisition of SOO) Corman 


through exercise of option by Jack © 


Shatian, offieer, for a holding of 1,500; ac 
“quisition of 2,000 common shares through 
erxercise of option by W. Kenneth Houpt 


2.900) acquisition of 
through exercise of 
option by Sam DD). Erwin, officer for «a 
holding of 4,200. acquisition ef 400 
shares followed by disposal of 400 common 


Micer, for a holding of 


ooo Common shares 


common 


hares inte a trust for children by Wil 
liam T. Lake, officer, leaving a holding of 
100 for Lake and making a holding of 400 


00 COMmon 
Wilton 
1.500 


acquisition of 1 
of option by 


for the trust 
shares through exercise 
O. Lundquist, officer, for a holding of 


rcquisition of 300 common shares through 
exercise of option by Joseph V Miceto, 
otlicer, for a holding of 5,300); acquisition of 
1000 common shares through exercise of 
option by Cordon J. Staub, officer, for a 


holding of 1,180 
Douglas Aircraft Co. Ine. 
apital shares by Donald W 
otheer and director 


1050 


Disposal of 200 

Douglas, Jr., 
leaving a holding of 
100 


100 come 


astern Airlines tne Disposal of 


ommon shares and acquisition of 


mon shares by Joseph Hl Brock, offieer, for 
a holding of 1,103; acquisition of 600 com 
mon shares by L. S. Rockefeller Trust) for 
a holding of 3,542, with L. S. Rockefeller 


director, holding 91,500 common shares 

Emerson Electric Manufacturing Co. lis 
posal of 11,250 common shares in a private 
sale by Mills Ine beneficial owner, leaving 
au holding of 150,000 


Fairchild Engine and Airplane Corp \e 


quisition of 100 common shares by BP. S 
‘Cleveland oticer for a holding of 13 
scoquisition of 300 common shares by Wil 
jam Preston Lame It director ft 
helding of 1,300 

Fiying Viger Line. lLiisposal of 200 com 


mon shares by Oswald KR. Burghardt, officer 
leaving a 


General 


holding of S25 


Dynamics Corp. Acquisition of 


1a 00 Cominon hares through exereine ! 
option by Earl LD. Johnson, officer and a 
rector, for a holding of 40,000 sceguisition 
of 10,000 common shares through exercise 
option by Allen I) Marshall Mhoer ame 
tlirector, for a holding of 10,7560. acquisition 
of 1,000 common shares, disposal of ne 
ommon share and acquisition of 1,400 
ommon shares by Robert ¢ Tait otfloer 
ind director, for a holding of 8.925 aeegui 


sition of ommon shares by Robert I 
Watts, director for a holding of 7,140 
acquisition of 2,500 common shares througl 
exercise of option by Lisle W Adkins, offi 
cer, for a holding of 2,560 

Gieneral Electric Co. Acquisition of 2,250 
common shares by Lemuel K 
officer, for a holding of 6,750 
990 common through 


fouliware 
acquisition of 


shares exercise of 


option and disposal of 76 common shares by 
Kdwin H. Howell, officer, leaving a hold 
ing of 1,636; disposal of 200 common share 


Linder, officer leaving a 
acquisition of &2 


option 


by Clarence Hf 
holding of 6,410; 
through exercise of 
1.900 common shares by 


common 
shares and dis 


Chauncey 


posal of 


fjuy Suits, offleer and director leaving a 
belding of 3.010; acquisition of 1,695 com 
mon shares through exercise of option ty 
Willlam ¢( Wichman, officer for a holding 
of 4,298 

Grumman Aircraft Engineering Corp 
Disposal of 1,000 common shares by L. Ht 
(jrumman, director leaving a holding of 


AVIATION WEEK, March 4, 1957 








EMPLOYMENT OPPORTUNITIES 








ENGINEERS ! 


POSITION! COME WITH A LEADER IN 
GOVERNMENT ELECTRONICS 





The key to Missile performance is its 
that directs and guides its unerring flight 


© PROJECT ENGINEERS 
Computer & Analytical Systems 
Guided Missile Programs 


There Are Also Openings in: 


GUIDED MISSILES 
COMPUTER AND AN- 
ALYTICAL SERVICES 


Design and Development 
Programming and Application 


* GROUND RADAR 

© AIR TRAFFIC 
CONTROL 

© SERVO-MECHANISMS 


Write us and find out where you can fit into the major programs now being started 
Write for literature and we will also give you information about the advantages 
the “Queen City of the West 


of family living in Cincinnati 
of America” 
generous relocation expenses 
Employment Monager, Dept. D 


Please 


VCO MANUFACTURING CORPORATION 
Crosley Division 


2630 Glendale-Milford Road + Evendale, Cincinnati 15, Ohie 


Heart Beat’ 
The Crosley Division of AVCO Manv- 
facturing Corporation is expanding its programs in this important field. We have 
top positions for engineers in many different categories 


© ADVANCED RESEARCH ENGINEERS 


There ore numerous company benefits 
send a 


IMPROVE YOUR 


— 






the electronic system 


© SENIOR RESEARCH 
ENGINEERS 


Airborne Defense Systems 


© ANTENNA AND 
MICRO-WAVE 
EQUIPMENT 

¢ COMMUNICATIONS 
Airborne Transmitters 


and Receivers 


© AIRBORNE FIRE 
CONTROL SYSTEMS 

© TRANSISTORIZED 
EQUIPMENT 


closest to the Heart 
and you will be paid 


resume to Mr. Nick M. Pagon, 
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Flight Test Facility . . Bedford, Mass. 


Missiles are TOPS 


and we’re TOPS in Missiles! 


Included among the most important efforts in this country’s plans for 
defense are the design and development of missiles. History making 
events, such as the first interception of an aircraft by a guided missile 
(Navy's LARK) were made possible by Raytheon’s engineering staff. 
Raytheon is the only electronic company in the country with TWO prime 
missile contracts (Navy and Army). The Missile Systems Division is 
composed of a dynamic active organization of over 3400 employees 
including more than 500 engineers. Our contract commitments are 
increasing—we need additional engineers to grow with us. 


You start at an excellent rate of pay with periodic increases based 
on ability and performance. Raytheon pays the major cost of graduate 
study at Harvard, M.L.T., Boston University or Northeastern. Our staff 
attends meetings and seminars at Company expense. 


Raytheon's tradition of achievements in the forefront of electronic 
research and development—the opportunity to advance rapidly as an 
individual—the combination of exceptional living conditions (suburban 
or rural), proximity to Boston (cultural, educational, medical, recreation 
& research center)—a healthy and varied climate—engineer manage- 
ment—all these have attracted a growing number of able engineers to us. 


If you are interested in guided missile systems and have experience in these fields: 


Aerodynamics Mechanical Design 
Stress Analysis Hydraulics 
Circuit Design Systems Analysis 
Electronic Packaging Heat Transfer 
Structures Vibration 

Digital Programming 


Come in, telephone or send brief resume to: 
G. P. O'NEIL 


MIBBILG 
SYSTEMS 
OVVISION 





————— 


BEDFORD, MASS. 








153,580; acquisition of 500 common shares 
by Robert L. Hall, officer, for a holding of 
1,050. 

Lear tanec. Acquisition of 1,000 common 
shares by Roy J. Benecchi, officer, for a 
holding of 2,881; acquisition of 2,500 com- 
mon shares by Andrew F. Haiduck, officer, 
for a holding of 7,671; disposal of 1,200 
common shares by Richard M. Mock, officer, 
leaving a holding of 15,660. 

Lockheed Aircraft Corp. Disposal of 400 
capital shares by Harve R. Campbell, offi- 
cer, leaving a holding of 270; disposal of 
500 capital shares by Cyril Chappellet, 
officer and director, leaving a holding of 
9,771 

Glenn L. Martin Co. Disposal of 1,000 
common shares by Jess W. Sweetser, officer, 
leaving a holding of 5,565 

MeDonnell Aircraft Corp. Disposal of 200 
common shares by Kendall Perkins, officer 
and director, leaving a holding of 1,800 

Northrop Alrecraft Ine. Acquisition of 
1.320 common shares by Edgar Schmued, 
officer, for a holding of 3,100 

Pan American World Airways Ine. Ac- 
quisition of 750 capital shares through ex- 
ercise of option by Alvin P. Adams, officer, 
for a holding of 2,459; acquisition of 500 
capital shares through exercise of option by 
Russell BK. Adams, officer, for a holding of 
7,040 acquisition of 500 capital shares 
through exercise of option by Henry H 
terke, officer, for a holding of 2,505; ac- 
quisition of 133 capital shares through com- 
pensation by Everett M. Goulard, officer 
for a holding of 478; disposal of 300 capital 
shares by John (. Leslie, officer and direc- 
tor, leaving a holding of 5,725 

Piasecki Aircraft Corp. Disposal of 500 
common shares by Donald N. Meyers, offi- 
cer, director and beneficial owner, leaving 
a holding of 44,067 

Piper Aircraft Corp. Acquisition of 100 
common shares by W. T. Piper, Jr., officer 
and director, for a holding of 2,622 with 
18,000 common shares in voting trust 

Radio Corp. of America. Acquisition of 
100 common shares by Charles B. Jolliffe, 
otficer and director, for a holding of 963. 

Kaytheon Manufacturing Co. Disposal of 
500 common shares by Paul F. Hannah, 
officer, leaving a holding of 124; disposal 
of 1,000 common shares by Percy L. Spen 
cer, officer and director, leaving a holding 
of 1,313 

Kohr Aircraft Corp. Disposal of 2,000 
common shares by J. FE. Rheim, officer and 
director, leaving a holding of 28,235 

Skiatron Electronics & Television Corp. 
Acquisition of 10,000 common shares 
through exercise of option by Arthur Levey, 
officer, director and beneficial owner, for a 
holding of 451,581 

Slick Airways Ine. Disposal of 1,000 com- 
mon shares by D). J. Guth, officer, leaving a 
holding of 425%; disposal of 200 common 
shares by Charles T. Leigh, director, leav- 
ing a holding of 110 

Sperry-Kand Corp. Lisposal of 800 com- 
mon shares by Harry Landsiedel, officer, 
through « joint tenancy, leaving a holding 
of 33,000 for the joint tenancy and 13,904 
for Landsiedel 

Sylvania Eleetriec Products. Disposal of 
100 common shares by Don G. Mitchell 
officer, leaving a holding of 4,231 

Trans World Airlines Inc. Disposal of 
00 common shares by Warren Lee Pierson, 
officer and director, leaving a holding of 201 

United Airlines Inc. Disposal of 200 com 
mon shares by R. FL Aherna, officer, leaving 
a holding of 2,002; disposal of 200 common 
shares by D. R. Petty, officer, leaving a 
helding of 1.015 

United Aireraft Corp. Disposal of 500 
common shares by William PP. Gwinn, officer 
leaving a holding of 4,720; acquisition of 
L000 common shares through exercise of 
option by Leonard SS. Hobbs, officer and 
director, for a holding of 6,000 

Valspar Corp. Acquisition of 500 com 
mon shares by Certain-Teed Products 
beneficial owner for a holding of 383,065 

Western Airlines. Acquisition of 260 com 
mon shares through exercise of option by 
(. J. Cox, officer, making a holding of 1,560 
disposal of 500 common shares by DD PP 
Renda, officer, leaving a holding of 1,061 

Westinghouse Electric Acquisition of 
1000 common shares by John M. Schiff 
director for a holding of 11,500 
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CHALLENGING - 
OPPORTUNITIES 


IN ¢ Avionics ¢ Inertial Systems 
¢ Computers ¢ Missile Guidance 
e Jet Engine Fuel Controls 


; 


WITH & THE ELECTRONICS DIVISION OF 


General Motors 


ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 

The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM's long-standing policy of decentral- 


ization Creates individual opportunity and recognition. 






Why not send us full foc ts about your educat " work back ir und. etc 


We will do all we cant ) treat y¢ ur application with the fullest confidence 





AC SPARK PLUG THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WIS FLINT 2, MICH 
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ELECTRICAL ENGINEERS 


/  URCTRONIG || Many Engineers 


> ENGINEERS... 1] Want to Know: 


become one of the first y Can I Use My Present 
staff members of RCA’s new i Skills to Greater Ad- 


vantage in Aircraft 


ENGINEERING OPERATION Nuclear Propulsion 
at WHITE SANDS | Here are the facts: Whether or 


ea not you have previous experi- 
Proving Ground. ence, your present professional 
competence can be the spring- 


The very nerve center board to an outstanding career 





in developing nuclear power 


i of missile electronics / fp systems for aircraft because ... 


r | RCA is new to White Sands! % OUR COMPANY 
Qualified electronic engineers can now 
begin a career ina ana position where % “CREATES” NUCLEAR ENGINEERS 

the atmosphere crackles with the stimulation E 
of far frontiers in missile electronics. This rapidly expanding depart- 
Specific RCA assignments are in missile ment is able to make an unusual 
electronics, ground support systems, missile A offer to capable engineers with 
guidance and complex launching systems. from one to five years’ experi- 
You must, of course, have your EE, ME or ence: 
physics degree, several years’ electronic 
design experience .. . and must be 
familiar with one of these fields: 


A full-uition refund plan for 
university courses leading to an 
M.S. in nuclear engineering, 
System and sub-system analysis Internal instrumentation and also for any other degree 
Reliability data control Equipment control @ in-plant training courses con- 
Evaluation of Data analysis # ducted by nuclear experts, and 

new components 





on the job training to prepare 
you for assignments in: 


Projects will relate to sub-systems such as: © Controls and instrumenta- 
tlon (pneumatic, hydrau- 


PRECISION RADARS DATA PROCESSING EQUIPMENT | a3 lic, electrical, magnetic, 
| nervonr) 


DIGITAL DEVICES FIRE CONTROL : iia 
ANALOG DEVICES DATA SIMULATION % Environmental testing for 


reactors, turbojet engines, 
and associated power plant 
equipment 


Start at an excellent salary... A full program of | 3 The whole course of both mili- 
liberal benefits gives your income added security. a tary and civilian aviation can 
RCA’s Tuition Refund Plan will provide for 8 be changed by the development 
advanced studies. RCA pays relocation expenses. of aircraft: nuclear propulsion 
i systems at this major company. 


ARRANGE CONFIDENTIAL INTERVIEW er snemienes 


benefit program 


WITH ENGINEERING MANAGEMENT . © High Starting Salary 


| 2 ®@ Kelocation Expenses Paid 
Send complete resume to: be © Periodic Merit Reviews 
Mr. John R. Weld é Openings in the West 
Employment Manager, Dept. 10C y and Midwest 
Radio Corporation of Americo # Send resume in_ confidence, 
Camden 2, N. J. # stating salary requirements, to: 


RADIO CORPORATION of AMERICA P-4432, Aviation Week 


520 N. Michigan Ave. ; 
%, fy DEFENSE ELECTRONIC PRODUCTS % Chicago 11, It 
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Air Transport 
Operations 
Engineer 


Lockheed’s expanding opera- 
tional assistance services to 
more than 20 airlines through- 
out the world has created a 
new position for an engineer 
possessing current experience 
in air transport operation and 
performance analysis. 

The position involves exten- 
sive liaison with airlines and 
the solution of operating prob- 
lems on current and projected 
types of transport aircraft. 
You will be based at Lock- 
heed’s Airline Operations 
Engineering Department in 
Burbank. 

Please address inquiries to 
E. W. Des Lauriers, Dept. 
03031A. 


LOCKHEED 
Aircraft Corporation 


CALIFORNIA Division 
BURBANK, CALIFORNIA 


PRODUCT DESIGN 
ENGINEER 


onfidenvet 


Mr John Sternberg, Dept 867 
LIGHT MILITARY ELECTRONIC 
EQUIPMENT DEPT 


GENERAL QB ELECTRIC 


rene h Kea, 5. &. F 
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HOW DO YOU GROW 








AT ARMA? 


Through diversification! 





lead them. 


1.0 SYSTEMS DEVELOPMENT 


1.1 Digital Computers 

1.2 Autopilots 

1.3 infrared 

1.4 Electromagnetic Devices 
1.5 Gyroscopics 

1.6 Inertial Platforms 

1.7 Missile Guidance 

1.8 Fire Control 

1.9 Servos 





4.0 SYSTEMS ENGINEERING 


4.1 Trajectory Analysis 
42 Airframe Performance 
4.3 Weapons Control 

4.4 Operations Research 
4.5 Radar 

4.6 Error Analysis 

4.7 Reliability 


Here are some of the areas 
centrates its efforts in: 


MISSILE CONTROLS & GUIDANCE and FIRE CONTROL 


In our recent advertisements, we spoke of the growth opportuni- 
ties offered by Arma. Almost immediately, perceptive engineers 
began writing us, asking for more information. 


“How does an engineer grow at Arma — precisely?” 


Our answer, in a word, is diversification. Arma offers one of the 
broadest programs of work diversification in the electronics field. 


At Arma, an engineer follows a project from original design, right 
through final production. As a result, our engineers and scientists 
are exposed to many activities not usually found under one roof — 
areas into which they can grow, as their abilities and interests 


69 examples - 


2.0 PROJECT ENGINEERING 


2.1 Airborne Fire Control 

2.2 Airborne Armament 

2.3 Auw-to-Aw Missiles 

2.4 Semi-Automatic Test Equip 
2 5 Aw Traftic Control 

2.6 Optical Systems 

2.7 Stabilizing Devices 

2.8 Submarine Fire Control 
2.9 Electronic Test Equipment 


a 


5.0 COMPONENTS 


5.1 Transistors 

5.2 Magnetic Amplifiers 
5.3 Synchros 

5.4 Tachometers 

5.5 Accelerometers 

5 6 Resolvers 

5.7 integrators 


-in which Arma con- 





———$ 


3.0 SYSTEMS EVALUATION 
31 Instrumentation 
Evaluation 

3.2 Telemetry 

3.3 Data Reduction 

3 4 Data Analysis 

1.5 Project Engineering 

1.6 Data Process Planning 

3 7 Control Circuitry 
Design 


6.0 RADAR 


6.1 CW Doppler Systems 
6 2 Antenna Design 

6.3 Components 

6.4 Pulse Circuitry 

6 5 Countermeasures 

6 6 Laboratory Evaluation 





7.0 PROJECT ADMINISTRATION 


7.1 Project Planning & Control 
7.2 Sub-Contracted Liaison 
7.3 Contracts Evaluation 

7.4 Project Coordination 


8.0 DIGITAL COMPUTERS 


8.1 Logical Design 

8 2 Dynamic Analysis 

8.3 Circuit Development 

8 4 Component Development 
8 5 Packaging 

8.6 Field Evaluation 





9.0 ENVIRONMENTAL 


9.1 Vibration 

9.2 Shock 

9.3 System Test 

9.4 Component Test 
9.5 Materials Analysis 
9.6 Dynamics 





10.0 MISSILE GROUND EQUIP. 
10.1 Operations Techniques 
10.2 Count-down Equipment 
10.3 Launching Control 

Instrumentation 
10.4 Control Circuitry 
10.5 Automatic Test Equipment 
10.6 Console integration 
10.7 Remote Data Recording 
10.8 Optical Monitoring 








If you want to participate in the growth that 
must come to a man working in so diversified an 
environment, write and tell us the area in which 
you're most interested. (Or use the coupon be- 
low.) Your confidence will be respected, and you 
will hear from us promptly. If you prefer, for- 
ward confidential resume. No reference contact 
without your permission. 





 lceetieentientieestoestontientetieetcentetententeetententen 


| Technical Personnel Department A-674 


| MFPAGA 


Gentlemen: 


DCD Please send me additional information con- 
cerning the job numbered 


DZD Or, additional information concerning the 


area of 


NAME 
t Division of American Bosch Arma Corporation ADDRESS 
| Roosevelt Field, Garden City, Leng Island, N.Y. CITY 

ZONE 


Atal a ante te the onion at 


(atate interest if not in above liating) | 


STATE 


<a 2 a an an an an at 
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EMPLOYMENT OPPORTUNITIES 





Where do you belong 


in IBM 
Military Products 


Division? 


Challenging jobs like 


Military Products Division's tremendous growth opens up Challenging Career opportunities 


to engineers and scientists in all these fields: 








* Systems Planning 


Mechanical Design 


and Analysis * Electronic Packaging 
* Digital and Analog Systems * Programming 
* Inertial Guidance * Field Engineering 
* Servo-Mechanisms * Reliability 
* Electronics © Components 





Creative Mechanical Engineer: Previous to his latest promotion, this 
engineer worked on accelerometers, inertial devices, cooling units, 
servo-mechanisms and new techniques of gearing for submimature 
computer units which will key future development of military weap 
ons. Associates investigated new concepts in magnetic recording and 


number display devices, and read-out printers. Do you belong here ? 
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Physics © Transistors 
Mathematics © Heat Transfer 
Human Engineering © Optics 
Installation © Test Equipment 
Circuit Development © Cost Estimating 

* Power Supplies @ Technical Publications 


; ar ei 
Electronic Test Equip t Eng 


provided instrumentation to test advanced airborne bombing and 





: Also promoted, this man formerly 


navigational computers. He analyzed test specifications, selected and 
designed test equipment, originated test procedures. Opportunities 
exist in systems, manufacturing, tool and cost enginecring, product 
improvement, and automation research. Do you belong here ? 


AVIATION WEEK, March 4, 1957 














Comp t Engi : This man’s job entailed the selection, evalua- 
tion, development, and application of electronic component parts, or 
building blocks, used in airborne bombing and navigational systems 
Engineers and physicists will find stimulating opportunities here to 
engineer on precision analog components, gyros, accelerometers and 


analog-to-digital converters. Do you belong here? 








Organized only 19 months ago, IBM Military Products 
Division has grown enormously. At Owego, N.Y., IBM de- 
signs and manufactures advanced airborne analog and 
digital computers for Air Force bombing-navigational equip- 
ment. At Kingston, N.Y., IBM builds the world’s largest 
electronic computers for Project SAGE, part of our nation’s 
giant defense net. 

The electronic computer field offers engineers and _sci- 
entists one of the best ground-floor career opportunities 
today. Economic experts rank the electronic computer in 
importance with automation and nucleonics in growth 
potential, Sales at IBM, the recognized leader in this fast- 
growing field, have doubled, on the average, every five years 
since 1930. Engineering laboratory personnel has quin- 


Where would YOU like to work for IBM? 


This map points out key IBM plants 
and laboratories, including the Mili- 
tary Products facilities at Owego 
and Kingston, N. Y. Limited open- 
ings available at many flight test 
bases and SAGE computer sites 
across the nation, IBM's 189 Branch 
Offices also offer opportunities for 


Customer Engineers. 


Be sure to visit the IBM booth at 
the 1. R. E. Show, March 18 through 21. 





MILITARY 
PRODUCTS 
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EMPLOYMENT OPPORTUNITIES 





Inertial Systems Engineer: Before his recent promotion, this man per 
formed technical analysis, design and development of inertial guid 


ance equipment. He specified and supervised development to 


determine the performance, configuration, design, and operation of 
inertial and nussile guidance equipment, Opportunities for mathema- 
ticians, physicists, E.E.’s and M.E.'s. Do you belong here ? 


these are now open! 


tupled in the past five years alone. $19,000,000 was spent 
on research and new product developme nt in 1956 


As a member of IBM Military Products, you enjoy the 
stability and security of the IBM Corporation, plus the 
opportunity to progress in any other IBM division, The 
“small team” system assures recognition of individual merit 
Promotions open up frequently through rapid expansion 
Company-paid benefits set standards for industry. No won 
der the rate of personne! turnover at IBM is less than one 


sixth the national average! 


For the facts about an engineering career with IBM Military 
Products Division, just write, outlining background and 


interests, to 

R. A. Whitehorne, 

Mgr. of Engineering Recruitment, Dept, 5205 
International Business Machines Corporation 
590 Madison Avenue, New York 22, N.Y. 


PovenniiPet ay 


DATA PROCESSING + ELECTRIC TYPEWRITERS « TIME EQUIPMENT + MILITARY PRODUCTS 
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EMPLOYMENT OPPORTUNITIES 

















Immediate Opportunities 


ENGINEERS 


experienced in the missile 
components field 


AERODYNAMICS ENGINEERS 
GUIDANCE AND CONTROLS ENGINEERS 
STRUCTURES ENGINEERS 
POWER PLANT ENGINEERS 


Solar is now forming a new creative engineering group 
for a challenging new guided missile project. This is 
an exceptional opportunity to rapidly advance your 
career... While enjoying San Diego's year-round sunny 
climate and unmatched recreational and cultural advan- 
tages. Solar is a medium-size company (2500 people 
in San Diego) founded in 1927, Personnel policies are 
advanced, including profit sharing retirement plan. 
Please send resume of your qualifications and education 
to Louis Klein, Dept. E-133, Solar Aircraft Company, 
2200 Pacific Highway, San Diego 12, Calif. 


SOLAR SY 


SAN DIEGO 
AIRCRAFT COMPANY 





OES MOINES 


Solar also has permanent openings for 
CHIEF EXPERIMENTAL ENGINEER for Gas Turbines 
PROJECT ENGINEER for Pneumatic Ducting 


MECHANICAL ENGINEERS for Gas Turbine 
Production Projects 


DESIGN ENGINEERS - ENGINEERING DRAFTSMEN - CHECKERS - WRITERS 





ENGINEERS 
EXPAND YOUR 


FUTURE AT RYAN 


Join a fast-growing com- 
pony pioneering in re- 
search aircraft—jet-propul- 
sion—electronics. Work on 


Jet VTO 
Automatic Navigation 
Missile guidence 
Rocket combustion 
High-temperature 
metallurgy 
Advanced 
aerodynamics 


Join a 34-year old com- 
pany—not too big—not 
too smoll—where you will 
get broad experience, ad- 
vance rapidly. Live in clear- 
sky San Diego, only min- 
utes from work, beaches, 
mountains, parks 


Write in confidence to 
Jomes Kerns 


> RYAN 


AERONAUTICAL COMPANY 
2720 Harbor Drive 
San Diego 12, California 








VTOL 
AERONAUTICAL ENGINEERS 


Unusually interesting design and develop- 
ment positions available in: 


AERODYNAMICS 
STRUCTURAL DESIGN 
STRESS ANALYSIS 
MECHANICAL DESIGN 
ENGINEERING DRAFTSMAN 


For immediate work on New Prime V TOL 
Aircraft Development Program. 


Send resume to 


DOAK AIRCRAFT CO., INC. 
22309 So. Western Ave., Torrance, Calif. 
Attn; Mr. N. E. Nelson, Chief Engineer 


DOAK AIRCRAFT CO., INC. 



































HELP WANTED 
AIRPORT DIRECTOR 


General Mitchell Air Field $756.59 to $908.78 per 
month. College graduate preferred: specialization 
in business administration, aeronautical or civil 
engineering desirable. Five years’ responsible ex- 
perience in airport administration or management. 
Examination open to citizens of United States over 
21 and under 55 years of age. The county main- 
tains a sound annuity and pension system for those 
whe qualify therefor. Applications must be fled be- 
fore 4:00 P. M.. March 8. 1957. Write to: 


MILWAUKEE COUNTY CIVIL SERVICE 
COMMISSION 


Room 206, Rg ees 
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EMPLOYMENT OPPORTUNITIES 





HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 


Sinersky 8-55 
Sikorsky 8-58 
ROTOR-AIDS, INC. 


P. O. Box 1850 Ventura, Catifernia 











~~ TO BE THE HAPPIEST CREATIVE 

ENGINEER IN CALIFORNIA 

Engineers (£.£., M.E., Mfg., Sales) can 
have the kinds of jobs that creative 

men dream about. Top salaries and 

benefits. Suburban locations in Fuller- 

t ton, Newport Beach, Richmond, or 

Palio Alto 

Write Beckman instruments, inc., 2999 W. 6th Street 
Los Angeles 5, California. Ask for Career File 16-€. 


—"— 








PRODUCTION ENGINEER 


Progressive id er has oppor. 
tunity for qualified a Engineer in its air- 
craft division. Commercial tooling and processing 
experience also required This position offers 
security and opportunity for future growth Satary 
based on experience. 


P-4303, Avation Week 
ze N. Michigan A Chicas 
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POSITIONS VACANT 


Assistant and Associate Professor of Engi- 
neering He young Ph.Iis interested in 
teaching and research in equal amount. Well 
equipped and active professerial staff in 
thermodynamics and fluid mechanics is ex 


panding to size comparable with interna 
tionally known group in mechanic of solids 
Excellent opportunity for development and 
sdvancement. Write to Prof. J. Kestin, PL 4 

Maeder ” K t Probstein or te Tb ¢ 

Drucker, Chairman, Dis Enyineeriny 
Brown University, Providence 12 I 


Propelier Engineer—Old established propeller 


manufacturer has unusual position for quali 





fied man to take complete charge of desiun 
ind) production of metal propeller depart 
ment. Good salary and percentage of sale 
make this a position of unusual income pos 
ibilities. State complete qualifications and 
experience in first letter to P-1156 Avia 


Week 


tion 


SELLING OPPORTUNITY OFFERED 


Rapidly expanding West-Coast manufacturer 
of aircraft. hardware (holts, fittings 
fasteners and terminal stripes) 
perienced salesmen in all 


peeiul 
require ex 


areas. Firm alse 


publishes AN AND, MS «standards and ha 
more than 2000 active accounts Liberal 
commission basis. SW-1162, Aviat Week 


POSITIONS WANTED 


British pilot resident U. $. Eight years air- 
line experience SOO) heurs "000 hou 

command CVs10 Rurepean ALTAR U.S 
\.TLR \ue Adaptable. No pref 


written 


erence to location, Desires post where experi 
ence gained in world wide airline can be 
utilized, Kesume. PW-14567 Aviation Week 


CPrF. F.P.. TAM, R&D. 
ote aircraft, missile, and electronics field 
Thoroughly experienced both govt. and indu 
try. Available immediately. Full resume 
request. PW-15 1%, Aviation Week 


Tep Contracts Man. 


upon 


Export man with aircraft background widely 
traveled American continent and  kuraype 
fluent principal languages would start ex 
pert dept or act a5 Manayer or a 


PW-1150, Aviation Week. 


instant 





Don't forget the 
BOX NUMBER 


When answering the classified advertise- 
ments in this magazine don't forget to put 
the box number on your envelope. It’s our 
only means of identifying the advertisement 
you are answering. 
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engineers... 


NEW opportunities at 
MOTOROLA 











VACATI 


WORK IN A 


(your family will love year-round outdoor living) | 


WHILE YOU ADVANCE YOUR CAREER 


Here are two of the country’s newest an 
Electronic Laboratories; (1) our expanding 


lab. and (2) our new Sem:-Conductor Division 
(see listing below). This 
is your Opportunity to get in on the ground floor of a swiftly 


outstanding career advantages 


expanding company. You'll enjoy working 
comfort in the most modern and well inst 
tories 
tive profit sharing plan and association 
highest technical competence. 


Salary levels are open and commensurate with ability 


You'll ike working with Motorola in Phoer 
room to grow and it’s fun to live. 


MOTOROLA IN PHOENIX HAS OPENINGS FOR: 


Electronic Engineers, Mechanical Engineers, Physicists, 
Metallurgists, and Chemists, in the following categories: 


Research Laboratory Sem 


Microwave Antennas 
Pulse and Video Circuitry 
Radar Systems Design 
Circuit Design 
Electro-Mechanical Devices 
Systems Test 


Phys 


Prod 


Transistor Applications Transistor Sales Engineering y 
ORAFTSMEN Electrical Design and Leyeu! 
for above positions write to for above positions write to 


Mr. R. Coulter, Dept. G Mr 
3102 N. Séth S., 
Phoenix, Ariz Ph 


Excellent opportunities in RIVERSIDE & CHICAGO, too 


RIVERSIDE, CALIF., bxceptional openings in 
Military Operation Analysm, Analog Computor 
Flight Simulation, Digital Computor Analynm, 
Microwave Systems Servo Mechanmnn, Muwile 
Systems, Acrophysiun 
Write to 

Mr C. Koziol, Dept. G 

? O Box 2072 

Riverside, California 


with liberal employee benefits, including an attrac 


Tronsistor Application 
Transistor Devices 
Solid State Physics 


Metallurgical Engineering 


5005 E. McDowell Rd, 


i!) MOTOROLA 


- physicists > 


itll 


in Phoenix 


yee 










ONLAND 


d most complete 
Military Research : 
Both offer : 


in air conditioned 
rumented labora 


with men of the 


ux, where there's 





i-Conductor Division 


ical Chemistry 


uction Engineering 





V. Serenson, Dept. G 


oenix, Ariz 


Challenging positions in Two 


CHICAGO, HiL., 
lnrowave, Madar and 


Way Communications 


Military kquipment, Televimon (Color), Hadi 
Pngineering, Field Engweering, end Sales 
bengineering 

Write to 


Mr. L. B. Wrenn, Dept G 
4501 Auguste Bivd. 
Chicege 51, ill 





) 
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EMPLOYMENT OPPORTUNITIES 





Career opportunities 






in BOSTON 


are better 






than ever! 





Long range research, engineering and production pro- 
grams at Honeywell in Boston have created new and 
unusual career opportunities in the instrument and semi- 
conductor fields. In addition to professional and financial 
advancement, these career opportunities offer the recogni- 
tion that goes with working in a small compact engineering 
group of an autonomous division and advancement through 
association with the world’s largest producers of automatic 
controls. 


GYRO AND ACCELEROMETER DESIGN ENGINEERS 


Design and develop new and improved gyros and/or accelerometers or related products. 


Theoretical and practical background desired. 


DATA HANDLING AMPLIFIER DESIGN ENGINEERS 


Electronic circuit design of data handling amplifiers, demodulators, power supplies and 
other related products in audio range. 


ELCTRICAL DESIGN ENGINEERS FOR AUTOMATION EQUIPMENT 


Develop contactless control devices, logic network, switching circuits and other related 
products. Theoretical and practical background desired. 


NEW PRODUCT DEVELOPMENT AND PROCESS ENGINEERS 


Electrical, Electronic. Mechanical and Chemical Engineers responsible for the device 
development or for the development of the manufacturing processes involved in the 
production of semiconductor devices. 


CIRCUIT DESIGN AND APPLICATION ENGINEERS 


Develop circuitry techniques to use semiconductor devices for their characteristics of 
amplification, switching, or control. 


SCIENTISTS 
Metallurgists, Chemists, and Physicists experienced in the application of solid state 


physics and associated sciences as applied to the research and development of semi- 
conductor devices. 


Write Mr. F. L. Mannix, Personnel Director, Minneapolis-Honeywell, Boston 
Division, 1404 Soldiers Field Road, Boston 45, Mass. or call ALgonquin 4-5202 


Honeywell 


BOSTON DivisSton 
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FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


Contact 
"ie We Graw-Hill 
Of Vice  # rest You . 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
WAlnut 5778 
R. POWELL 
BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
H. J. SWEGER 
CHICAGO, 11 
520 No. Michigan Ave. 
MOhowk 4-5800 
W. HIGGENS 
J. BRENNAN 
CINCINNATI, 37 
1825 Yorktown Road 
Swifton Village, Apt. 2 
G. MILLER 
CLEVELAND, 15 
1510 Hanna Bldg. 
SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2 
Adolphus Tower Bidg., 
Main & Akard Sts. 
Riverside 7-5117 
G. JONES 
DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 
W. STONE 
LOS ANGELES, 17 
1125 W. 6 St. 


MAdison 6-9351 
C. F. McREYNOLDS 
D. BRENNAN 4 
D. McMILLAN 


NEW YORK, 36 
330 West 42 St. 
LOngacre 4-3000 


S. HENRY 
D. COSTER 
R. LAWLESS 


PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
H. BOZARTH 
ST LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 
W. HIGGENS 
SAN FRANCISCO, 4 
68 Post St. 


DOuglas 2-4600 
W. WOOLSTON 
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EMPLOYMENT OPPORTUNITIES 





CAREERS OPEN 


... for engineers looking 





cc? 


job 9 


a step beyond a 


Mechanical, hydraulic, and electrical 
engineers are needed now to augment 
a small, new, but rapidly expanding 
group of missile ground handling 
equipment designers at Fruehauf 
Trailer Company. 
This is.a rare opportunity to begin 
early and be in on the ground floor 
of a vigorous growth program, with 
a manufacturer established since 1914 
as the world’s largest builder of Send particulars to A. E. Williams, Executive Vice Presi- 
truck-trailers. dent, Engineering, Fruehauf Trailer Company, Detroit 
There is a future and a career — 32, Michigan, or in California to J. A. Kertson, Manager, 
not just a job — open to you if you Missile Products Division, Fruehauf Trailer Company, 
are qualified. 5137 S. Boyle, Los Angeles 58. 


FRUEHAUPF TRAILER COMPANY * mMIiSGSitg PFPRODUCTS Division 


TEST 


YOUR TO aLe 
ORGANIZATION WILL YOU REACH 


Is it complete? a YOUR MAXIMUM POTENTIAL? 


Are you expanding it? 





Making Replacements? 
, No matter what your ability, you MUST HAVE the job opportunity and 
Naturally, you are anxious to the BEST of TOOLS and FACILITIES to develop your talents to the fullest 
secure the most suitable man Investigate the Environment created at AC for its Advanced Development 
or men available. You want Programs on Missile Guidance and Aircraft Fire Control Systems 


men with the special training OUR ENVIRONMENTAL LABORATORY 
that will make them an asset sale © most versatile laboratories in the — @ VIBRATION TESTING 


try an \ ¢ ire i tiie proce ota Mator 


t ization. ; 
® your ergenizetion. Vou con net Expansion. 22 quare feet plant © COMPLEX WAVE ANALYSIS 
contact such men through an bemy added 


ic ot 


© LOW TEMPERATURE— ALTITUDE 


ment Opportunities Section of bee taper co © HIGH TEMPERATURE 
AVIATION WEEK. air : ¢ RELIABILITY EVALUATION 
ntly enpape ntl owing types 
© INSTRUMENTATION 


advertisement in the Employ- 


Classified Advertising Division 


Mr. Cecil E. Sundeen, Supervisor of Technical Employment 


AVIATION WEEK OF THE ELECTRONICS DIVISION 
P. 0. Box 12 New York 36, N. Y. 4 GENERAL MOTORS Corporation 


FLINT 2, MICH. MILWAUKER 2, wis. 
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neuiniiinieds 
Since 1953 this department has increased its 
staff phenomenally . . . for a very definite 








MECHANICAL reason... the progress of the organization 
in developing outstanding products in a com- 
DESIGN paratively new field. 





Most recent proof of this is a new turbo 
which you've probably read about in news- 
papers and professional journals. This power 
plant is notable for a number of revolution. 
ary advances, including the basic one of @ 
power-weight ratio of more than 4 to I, 

Now a whole family of new small-sized but 
100K AHEAD giant-powered ¢urbojet, turbo shaft and turbo 

prop engines are being developed -AND YOU 

CAN HAVE A HAND IN THE PROGRAM 
HERE if you qualify through a knowledge of high 
speed machines and broad design experience 





ENGINEERS 









and see in any of the following fields: 
+ STRESS ANALYSIS + SOLID MECHANICS 
ADVANCEMENT ¢ EXPERIMENTAL ANALY- + VIBRATIONS ANALYSIS 
SIS OF MECHANICS * MECHANICAL ANALYSIS 





You'll be designing a variety of static and 
moving parts: compressors, combustors, lube 
systems, turbines, gear systems, control com- 
ponents, 







And you'll have the advantages of this com- 
. professionally pany'’s extensive benefits plus the cultural, 
educational and recreational facilities of the 
New England location. 






and 






salary-wise Write in confidence to 
P-4404, Aviation Week 
Clune Ad Ipiv ~ @&@ Bee S687. BB 
















altitude test consultant 


Phorough understanding of altitude performance testing and its limitations 
including some knowledge of power plants. Responsibilities include altitude 
test analysis of large jet engines with prime responsibility for testing pro- 
cedures, results and analysis. (No installation, design, or redesign duties). 
BSME or AE required, graduate degree desirable 


aircraft flight performance consultant 


Understanding of flight tests and resultant data in terms of jet power plant 
required, Responsible for performance test specifications, measurement and 
instrumentation techniques for analysis of engine performance, and evaluation 
of data to provide aircraft: drag and engine characteristics. BSME or AE 
required with graduate degree desirable 


TCC is screening applicants on behalf of well known client. No charge or 
obligation, therefore to learn more about above positions please send detailed 
resume including salary to 
technical career consultants 
693 TRI-STATE BLDG., CINTI. 2, OHIO 
Aun: T. J. White 








PILOT 


Midwestern manulacturer, currently operating twin engine airplanes, requires compe- 
tent pilot. Preferred age 25 to 35. 





He must have a minimum of 3000 hours, ATR or ial multi-engi and instrument 
rating and better than average experience on actual instruments. A thorough under- 
of gi airframes, and ries is q 











The sal fy is commensurate with experience and potential, plus profit sharing, 
retireme and insurance programs. exp paid. 
Please submit complete resume of flight and business experience, education, current 
salary and salary requirements. All replies strictly confidential. Our employees know 
of this advertisement. Write 


P-4400, Aviation Week, 
520 N Mik higan Ave, Chicago 11, Ill 











To 
EMPLOYERS 


who advertise 
for MEN: 


When there are many ap- 
plicants for a single posi- 
tion it frequently happens 
that the only loner ac- 
knowledged are those of 
the most promising can- 
didates. Others may not 
receive any indication 
that their letters have 
even been received by a 
prospective employer 
much less given consider- 
ation. These men often 
become discouraged, will 
not respond to future ad- 
vertisements, and some- 
times question their bona 
fide character. 


Every advertisement 
printed in the Employ- 
ment Opportunities Sec- 
tion is duly authorized. 


It will help to keep our 
readers interested in this 
advertising if you will 
acknowledge every ap- 
plication received, even if 
you merely return the let- 
ters of unsuccessful appli- 
cants with ‘’Position filled, 
thank you” written or 
stamped on them. 


We suggest this in a 
spirit of cooperation be- 
tween employers and the 
men replying to Employ- 
ment Opportunity adver- 
tisements. 


Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 
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CHIEF PROJECT ENGINEER 


A major aircraft development and manufacturing firm located 


UNUSUAL 


OPPORTUNITIES 


in the Mid-West has an unusual opening for a Chief Project 


Ey ee ee a Engineer on a new Jet Transport Airplane. Qualifications are: 
Engineering degree, 10 years heavy engineering experience 


SEARCHLIGHT on successful transport from preliminary design through pro- 
duction. This position would encompass complete engineering 
charge of this new project. Salary open. Interested parties 


SECTION OF 


please send detail resume in confidence to 


AVIATION WEEK P-4327 — Aviation Week 


520 N. Michigan Ave. Chicago 11, Ill. 

















caso SEARCHLIGHT SECTION povmsne 


BUSINESS OPPORTUNITIES EQUIPMENT . USED or RESALE 








REPLIE S (Ror No Address to office nearest wou | 
Clanwified Ads Dir 
NEW YORK 


ne mat FOR LEASE 


FOR SALE 

New Bell 47 B&G Helicopter parts, '; off 
lint. Stinson Field Aircraft P.O. Box | . e efe 

an Antonio, Texa CApital 1-5 444 
New c.c8 Computers in leather case ($10.00 0 ern ain enance acl { 

ist) with illustrated direction manual (34.00 
list) both $7.95. Kane Aero Equip't 20s 
N. | Zird St. Oklahoma City, Okla 
Coltfaee ae ll, we <r os The Greater Rockford Airport Authority is in the process of constructing a large 

im ‘ op 12 at “ , “ Ps) 

upler. Extra engine and mount. Beautiful hangar and shop facilities that they wish to lease on a long term basis to a respon 
nterior Ready to wo. $200,000, Rew Rob j 
on Meanie ienest, amuaer $7) tune sible individual or corporation 
OL-141125 
This facility, jocated 80 miles northwest of Chicago and shortly to be serviced 
WANTED by a toll road, will be the most modern in the Midwest. It will include a 280’ 


“Wanted: Lodester fuselage or pieces of door opening with a depth of 125’, a lean-to for a machine shop, electrically 
fuselawe Wanter fo detailer , , 

w- “06 \ po Week a anes operated doors, radiant heat, a tail door opening up to 34’, and locker room 
Wanted te Lease DC-3 c- 47 te be used in our facilities for employees. It will have attached a two story air-conditioned office 
reign schedule spate: " ne passer with a customer lounge This facility will be amortized on a twenty-five (25 
wer service ane me fer cargo onuw tern 

fenns eomeldiened Sond complete informutio . year basis and the rent will be set up on the basis of this amortization 

to Mr Albert Rode Pr. oO. Box 1066, I a 
Miami is, Fla Along with the above mentioned improvements there will also be lengthening of 
the instrument runway, installation of high intensity lights, and a new control 
tower. Currently there are some 150 aircraft located here using the facilities of 


the airport, landing weather minimum 400’ ceiling, and which has a complete 


\ \ TAN | ED weather bureau as well as a District CAA office 


The facility will be available June 1, 1957 and the Greater Rockford Airport 


‘ 





Authority hereby invites any interested party or parties to call at the manager's 
office at the Greater Rockford Airport, Rockford, Illinois, where they may see the 
plans and specifications and discuss this matter more fully 








SPARKPLUGS WANTED 


eee ped roe ee mee bk Greater Rockford Airport Authority 


Pum. 2M. 23, 21282, 31282, WP, 498. LE 4a, Us: agen 
LS. 48: AC. 181, 281: RS. i9-2R. i4-1R: AC Rockford, Illinois 

OR; R2-14-R; R-2i4; RN. 5/3; 59082, 61382 638° 

Hs Telephone number—Rockford 5-8639 


RADIO & ELECTRONICS SURPLUS 
14000 Brush St Detroit 3, Mich 
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now available — on display 


Deluxe Super 92 DC-3 


Immediate delivery, with new ship guorantee on airframe, and 800-hour guorantee on 

9g pletely d and rebuilt. Luxurious lounge interior, with all large 
cabin and picture windows. Flush loops, retractable tail wheel, lightweight landing gear 
doors, Collins and Bendix executive radio, many extras. Today's fastest and quietest 
oc.3 





Super 92 DC-3 


Nearing completion as deluxe Super 92 DC.3 to our own specifications, but still early 
enough in work to incorporate some of your own custom requirements. Will have all 
large windows, complete disassembly and overhaul, new ship guarantee, 800-hour engine 
gvarantee 


Low Time C47s 


A new one each month. They are now in various stages of disassembly, overhaul, and 
conversion at our four conversion centers in St. Lovis, Toledo, McBride, and Pompano, 
and can be completed with many of your own modifications, with choice of engines, 
radio and electronic equipment, and airframe refinements 


Grumman Goose 


Freshly overhauled airframe, props, and engines (with crankshoft 


Immediate delivery 
Light weight, late model. Omni, VHF 


modification), new interior, new exterior paint 
ADF, etc 


Grumman Gooses 


Now in early stages of overhaul, ready for your own specifications. 


Custom 18 


Immediate delivery. New ship guarantee on freshly overhauled airframe, 800-hour guor 
antee on NITSO engines. Painted exterior, de-icers, radome nose, Grimes beacon, all 
large cabin windows, Custom 18 enlorged interior, with modified front bulkhead, lava 
tory, snack bar, special seats. Dual instrumentation, electric and vacuum, 12 autopilot, 
Grimes lights, Sperry HS horizon and C2 gyrosyn composs, dual 149H inverters. Collins 
5IR omni with 51V glide slope, A.R.C. omni, channel VHF transceiver, standby A.R.C 
120 VHF transmitter, Bendix ADF, 3 light marker, isolation amplifier, dual speckers, 
many extras. 


Aero Commander 


Just taken in trade on a new Remmert.Werner deluxe executive DC3. A corporation 
airplane, flown by professional pilots, and given the best of maintenance. Gyrosyn 
composs, Collins 171 VHF Transmitter, 51R3 Omni and Radio Magnetic Indicator, A.R.C 
omni, Bendix ADF, etc 


Remmert-Werner of Florida 
POMPANO BEACH AIRPORT 


Phone Fort Lauderdale — JAckson 3-2950 
or Pompano Beach — 3-2492 or 9175 








NORTH AMERICAN 





LEEWARD AERONAUTICAL 


SALES, INC | \ as <a 


P.O BOX 233, MIAMI 48, FLA | { ‘ PS mSO He FO ROE OTE Sam emlome Th EES PwOMt whey 


AT-6C’s 


| LOCATED: Sky Harbor Airport 
| 


c-3 
FOR SALE 


We are owners. 


PHOENIX, ARIZONA 


$1250 10 $2200 


For Additional Information 


| 
| 
| 215 Se. 24th St. 
| . 








‘ 





| 


ors 





WRITE or PHONE PHOENIX BRANCH 
Tel. BRidge 5-9297 





CANNON PLUGS 


ie pat Lambert Field 
Nation's largeat factory atoe j 
' 

AN “'E"’ Connectors K Series Inc $ Lovis, Mo 
KO Miniatures AN Connectors PErshing 1-1710 
DPD Serles yom “UG's” has in stock 

Authorized distributor : : 

Por immediate delivrcy, wire, write, phone ARC. Bendix Collins 


Sperry Wilcox 


LIBERTY AIRCRAFT, ING Dep't. A- 
Executive Aircraft Radio 


w 
W Arbor Vitae St Inglewood, Calif 
ORegon 8.5217 














NORTH AMERICAN 


Deal directly AT6-G 


with owner 






A: ailable for first 
thine Kona fide 
North American 
AT6 4; Alreraft, 
Overhauled 
throughout 
Immediate Delivery. 


A. J. Ming Hunter 6-7690 


TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 








Immediate Delivery 


We stock, overhaul, and install 


PRATT & WHITNEY WRIGHT 
R1830 R1820 
-75, -92, -94 202, -36, -72 


R985 R1340 R2000 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


lambert Field Inc. St. Lovis, Mo 








PORTABLE INSTRUMENT 
TEST SET 


For a limited time we offer the world famous C-i 
Portable instrument Test used by AAF 
throughout the world. Now, this great surplus 
release: On 3 inflated tires & wheels; tests, in the 
shop or in the plane, all instruments. 110V AC or 
DC with 100 ft. extension cord on reel. With fit- 
tings, the stand, separate gage tester and ther- 
mometer tester in wood case rated wt. app 2502 
Operating instructions sent. Priced fob, at hardly 
10%, of orig. cost. Only $150.00. 


AERO PARTS SUPPLY 


8102 Lockheed St. Houston, Texas 

















EXECUTIVE DC-3 (C-47) 


Serial 74291, N77U, Total Time 4754:10 TSO 
2265:35, P&W 1830-94, TSO 500 & 100 hrs 
Modified 1350 T.0. HP 


Bendix radar, A-12, zero reader, Collins 1#7L 
ARC.!, 2 Collins 51R, 2 R-89 (converted), 2 1518 
inverters, Hi-Fi tape recorder, 12 piace interior, 
2 divans, 4 captain swivel chairs, 4 place conference 
table, secretary table, stainiess steel galley (ro- 
tisserie), bar. 


Immediate Sale— 


R. G. RECKNER 


Box 157 — Stratford, Conn 
Phone Stratford, Conn. DRexel 8-7179 











FOR SALE 


DC-4 Aircraft 


“E” Models—R-2000-7M2 Engines 
Combination Passenger-Cargo— 

Maintained to Airline Standards 

Equipped for Overseas Operations 


Write or Call 


THE FLYING TIGER LINE 
Fred Benninger—Exec. V. P. 


Burbank, Calif. 
Tel: Stanley 7-3411; Cable: Flytiger 
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Deo! Directly 
with Owner 


saa WRIGHT—P&W 


currently on lease 
te majer sched. 
uled oistine, being 


mo ENGINES & PARTS 


interested in sale tease back, straight 
lease or will consider outright sale. 
On tong term tease, monthly rental 
lowest ever offered. 


TRADE-AYER COMPANY 
Linden Airport Linden, N 
Hunter 6-7690 


FOR SALE 


LOCKHEED LODESTAR 
net anwntatin ae ent Fr Inest 








poration “oly “i nal Genus el in 
‘ $130,000 

FS-4173-—Aviation Week 
ON. Michigan Ave Chicage 11, Ti 








AN HARDWARE & FITTINGS 


Staintess, Aluminum, Brass, Steel. All sizes—im- 
mediate delivery from world’s largest shelf stock 
Buy direct trom manufacturer. Lower prices— 
quicker service. Send for hn wall charts showing 
complete line of AN Fitt 


COLLINS semua CORPORATION 
9050 Washington Bivd Culver City, California 





7139 Vineland Avenue, 








_ ;. North Hollywood, California 
C-46's ', 
Three quatiahte for immediate sale. . . . d POplar 5-6202 


Low t 
STanley 7-3361 





Sumeodiate Lacon 


AAXKICO 
P.O. Box 875 Miemi 48, Fleride 
TUxede 7-1541 














FRIER DSHIP pony ty 
cor, limo, & 


y- se = a? Fe TS hotel reservations. 
Sar dey eeeeeeeeeeeee . PAN-MARYLAND 

; "s AIRWAYS, INC. 
TO WASHINGTON — BALTIMORE |- +” Friendship Airport, Ma 


#0 min. to Wash. — 20 min. te Balto, v v \ CAA certified 














__—« Sones facilities — no waiting repair station 





COLLINS 


BENDIX age WORLD'S FOREMOST 
SPERRY AUTOMATIC PILOTS 

aR INC. 
LEAR ae NAVIGATION. AND LODESTAR 


ARC COMMUNICATION SYSTEMS SERVICE CENTER 








nspectior LeveL 
os ail a Remmert -Werner 


Inc. of Inc. of inc. of Maintenance interior 
St. Lovis Florida Toledo trumentatior 
Anything you wont Lambert Field Pompano Beach Express Airport 
lodestar DC3 Beech 


Specialists in Conversion, Maintenance, Overhaul 





that other readers of this 


paper can supply 
OR Don’t forget the Pachere Engineering Corp. 


(Formerly Lear Aircraft Engineering Division) 








Sento Monica Airport, Senta Monica, California 


Something you BOX NUMBER Builders of the Incomparable Learstars 
don’t want 


When answerma the classshed advertine 
that other readers can use, adver- rege - zen mageeins Gone imag F UNUSUAL OPPORTUNITIES 
tise it in the a See eee pr iat can be found each week in the 
you are answering SEARCHLIGHT SECTION OF 
AVIATION WEEK 





SEARCHLIGHT SECTION 
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The Jet Propulsion Labora- 
tory is a stable research and 
development center located 
north of Pasadena in the 
foothills of the San Gabriel 
mountains. Covering an 80 
acre area and employing 
1600 people, it is close to 
attractive residential areas. 


The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in basic re- 
search under contract with 
the U.S, Government. 


| pee sme open to quali- 
fie 


engineers of U.S. citizen- 
ship. Inquiries now invited. 


108 OPPORTUNITIES 


See eee e teeta eeeeeeee eeeee 


ARE NOW AVAILABLE 
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IMPORTANT ACHIEVEMENTS AT JPL 





Development of the Sergeant 


Announced as a successor to the Corporal 
is another highly accurate surface-to-surface 
ballistic missile named ‘‘The Sergeant."’ This 
weapon will continue the United States 
Army's advance in the development of 
mobile firepower. 

The latest techniques in guidance, air- 
frame design and rocket propulsion are 
being applied to the development of this rug- 
ged weapon which is capable of operating in 
any area. 

The Jet Propulsion Laboratory, designer of 
this new missile, has the same prime tech- 
nical responsibility to provide the devel- 
opment of the complete Sergeant system 


as it had for the Corporal weapon system. 

In addition to weapon development the 
*‘Lab"’ carries on supporting research in all 
areas related to guided missile work. These 
supporting research and weapon develop- 
ment activities complement and extend each 
other to produce superior end results. 

This fact, coupled with ideal facilities and 
working conditions at JPL, is a prime attrac- 
tion for scientists and engineers of unusual 
ability because of their close integration with 
such vital programs. At the same time, other 
varied and interesting activities in weapon 
development are providing new challenges 
and openings for qualified people. 





IN ALL FIELDS OF ENGINEERING AND THE PHYSICAL SCIENCES 
COMPUTERS * APPLIED MATHEMATICS * DATA HANDLING * INSTRUMENTATION 


‘e APPLIED PHYSICS * TELEMETERING * RADIO AND INERTIAL GUIDANCE + GUIDANCE ANALYSIS 


— SYSTEMS ANALYSIS * ELECTRO-MECHANICAL *« MICROWAVES * PACKAGING 
ns MECHANICAL ENGINEERING * AERONAUTICS * MECHANICAL * STRUCTURES * DYNAMICS 
PROPULSION + APPLIED MECHANICS © INERTIAL ELEMENTS * METALLURGY 
? CERAMICS + SOLID STATE PHYSICS * OPERATIONS RESEARCH 





JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 


PASADENA 


* CALIFORNIA 





Je Ne 


ee 
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ENGINEERS 


Aerodynamics & Propulsion 


The Johns Hopkins Univ ersity 
Applied Physics | aboratory 


ANNOUNCES 


important openings on our 
guided missile research and devel 
opment staff for men who wish to 
identify themselves with an organ 
vation whose prime purpose ts 
scientific advancement 


Because the Applied Physics 
Laboratory (APL) exists to make 
rapid strides in science and tech- 
nology, stall members require and 
receive freedom to inquire, lo ex- 
periment, to pursue tangential 
paths of thought. Such freedoms 
are responsible for findings that 
frequently touch off a chain reac 
tron of creativity throughout the 
organization, As a staff member 
of APL. you will be encouraged to 
determine your own goals and to 
set your own working schedule. 
You will also associate with lead- 
ers in many fields, all bent on 
solving problems of exceptional 
scope and complexity 


fF quidistant between Baltimore, 
Md., and Washington, D. C., our 
new laboratory allows staf! mem- 
bers to enjoy suburban or urban 
living and the rich cultural, edu 
cational and research facilities 
offered by both cities 


Openings Exist in 
These Fields: 


DEVELOPMENT: Stability and control analysis, 
ramjet engine design, preliminary design and 
wind tunnel testing 


RESEARCH: Interference and heat transter 
phenomena, internal aerodynamns, hyper 
sons, turbulence, thock wave phenomena 
combustion 








SEND NOW POR OUR NEW ao 

PAGE PUBLICATION DESCRIBING, 

IN DETAIL THE SCOPE OF THI 

LABORATORY'S PROGRAMS AND 

THE UNIQUE ENVIRONMENT IN 

WHICH STAPP MEMBERS WORE 
AND LIVi 


WRITE 
Professional Staff Appointments 
The Johns Hopkins University 
APPLIED PHYSICS LABORATORY 
8615 Geergic Avenue 
Silver Spring, Merylend 











LETTERS 





Reminder 


It was with considerable indignation that 
I read the article on p. 51 of your Feb. 4 
sue entitled “New Intenors Designed for 
Viscounts.” | think you will readily agree 
that the most unportant feature of any 
commercial aircraft imternior is the seats in 
which the paying passengers ride. We find 
it difficult to understand, therefore, how 
an article such as this could overlook men- 
tioning the fact that these particular pas 
senger seats were designed and developed 
by the Aerotherm Corporation especially for 
Continental Air Lines. 

We do not mean to critiaze im any way 
the other content of the article as regards 
its description of the interior cabin cover 
ing, Color schemes and various appointments 
described therem. We mean a to voice 
a complaint that the name of Aecrotherm 
was entirely omitted and credit not given 
where credit is due. We are proud of the 
\crotherm name and understandably want 
to see it displayed whenever and wherever 
it can benefit our company and its products. 
This is why we buy space in Aviation 
Week from time to time 

Ns a matter of fact, the relationship  be- 
tween Acrotherm aircraft seats, both pas- 
enger and crew, and Vickers-Armstrongs’ 
Viscount airplanes is a long standing one 
\crotherm seats have to date been installed 
in, or ordered for, no less than 15 operators 
of Viscount airplanes 

You can see, therefore, that our omission 
from this Feb) 4 story prompts us to write 
you this reminder 

M. J. Dopp, Sates Manacer 
Aucraft) Division 

The Thermix Corp 
Greenwich, Conn. 


On Same Level 


From this neutral corner may | suggest 
that the man who stooped low enough to 
pint the letter captioned “Rockets’ Red 
Glare” (AW Jan. 7, p. 138) is almost on a 
level with the individual who wrote it 

Phe Russians must enjoy such “pleas 
antnes.”” But truce friends of aviation on both 
sides of the Atlantic can only feel ashamed 

Grorce Furirer 
129 Vivian Ave 
Montreal 16, Canada 


NACA “Statistic” 


\s a statistic im some of the figures ac 
companying the article “NACA Says Loss 
of Scientists Threatens U.S. Lead” (AW 
heb. 11, p. 86-57) IT feel compelled to 
comment 

I am sure that many of us who have left 
the NACA have a recurrent sense of guilt 
about leaving one of the finest research 
orgamzations in the United States when 
we know that it desperately needs its per 
sonnel 

Hlowever, every man must determine to 
what extent he should ask Ins family to 
sacrifice the so called “niceties of hfe’ so 
that he may enjov a more idealistic and 
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Aviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42 St... New York 36, N.Y. Try 
to keep letters under 500 words and give 
a genuine identification. We will not 
print anonymous letters, but names of 
writers will be withheld on request. 


technically rewarding career. Although the 
NACA supplements a man’s income with 
increased = techmical advancement and a 
large measure of personal satisfaction, these 
abstract qualitics unfortunately only pro 
vide a means of increasing the family living 
standard by the man leaving to work in 
industry. 

I hope that the statistics continue to 
stimulate concern over the NACA per- 
sonnel problems and illustrate the mone- 
tary sacrifice that is bemg made by those 
who have remained there 

Further, I hope that the statistics pro 
vide a tool to unsaddle the NACA from its 
present salary structure burden and allow 
it to Compete with industry for outstanding 
college graduates and improve the economic 
status of those presently there. ‘Those who 
have remamed there certainly deserve mor 
than a pat on the back 

Px NACA EMpitove 


Altitude Accuracy 


We have noted with interest that your 
correspondent, Mr. Everett HL. Schroeder of 
the Kollsman Tnstrument Corp., in a letter 
published im the Nov. 26 issue, clans that 
the Kollsman Integrated Flight listrument 
System gives altitude information with an 
accuracy of plus or minus 100 ft. at 40,000 
ft 

From existing published imformation on 

the Kollsman IFIS, we feel that this 
Clann may well be subject to some quahi 
fication. For example, so far as we are 
ware no account is taken of the effects of 
variation in) air density due mainly to 
hanges im outside air temperature. This 
alone over the non-extreme range of 10C 
below to LOC above ICAO Standard can 
result in indications which would be im the 
order of 1,480 ft. above or below the geo 
potential altitude (i.e. true altitude as de 
fined by ICAO Standards) 

Again, since the description of — the 
IFIS (AW March 5, 1956, p. 69) and 
accompanying illustration (p. 71) show 
that “well-tned, acceptably accurate, pure 
pressure instruments’ are used, it is diffi 
cult to see how certain errors inherent in 
the use of apparently conventional cap 
sules, gears and linkages can be corrected 
for by imtegration or the use of cams 
Reference to the First Intersm Report of 
the ICAO Panel on Vertical Separation 
shows that the following errors may be 
assumed for a better than average instru 
ment at 40,000 ft 


1. Diaphragm and hysteresis 650 ft 
2. Friction 100 ft 
3. Backlash 100 ft 
4. Instability 100 ft 
5. Zero-setting 20 ft 


Allowing that the effect of No. 1 is 


reduced by 90%, statistical addition of these 
errors alone by the method described in 
the report results im a combined possibl 
error of 230 ft 
Referrmg to Mr. Schroeder's statement 

that most of the variation in altimeter read 
ings experienced by cight F-S0s at 36,000 
ft. were caused mainly by variations in 
the airplane static systems, we would point 
out that a variation of 2,000 ft. at 36,000 
seems excessive having in mind the require 
ments of specification MIL-L6115A. This 
calls for a maximum variation of 50 ft 
altitude due to position error for a given 
aircraft type Errors between successive 
aircraft of the same type are considered to 
be neghgible, yet an error of plus and 
minus 1,000 ft. above and below 36,000 
ft. is equivalent to a pressure difference of 
over .64 inches of mercury! 

Po Hosiery 

R. H. Bays 

Canadian Aviation Electronics Ltd 

Montreal, Canada 


Subsidized Recruiting 


Aviation Week should be congratulated 
for exposing the fatuous conditions sur 
rounding engineer procurement by a ma- 
jority of the aircraft and missile organiza 
tions (AW Jan. 21, p. 97). After the 
hiring of thousands of technicians during 
World War II, it would seem logical that 
the éxpenence gained im that operation 
would be translated into a modicum of 
efhoiency at the present time. 

Advertisements to lure engineers into a 
cepting cmployment are typical of the 
puerile thinking that has infected aviation 
personnel relations for the past 25 vears 
The general premise that it is better to 
hire two low priced technicians in place of 
trained high priced technicians does not 


-reflect any change in aviation thinking since 


the imception of the industry when the 
greatest danger to those in it was starva 
thon 
Most of these advertisements reflect 
poor taste im presenting a sales pitch to a 
prospective employe. After all, engineers 
are intelligent people, although an exami 
nation of the advertising copy would lead 
one to believe that they had a subnormal 
IO. And from the way prospects report, 
the treatment they receive in applying for 
these glamorous jobs is sometimes insulting 
Your article by Max Pape is to the point 
and exposes a vital weakness in our indus 
tral organization. But will anything be 
done to correct this glaring weakness? No 
Nothing will be undertaken to correct this 
malpractice as long as cach company that 
receives a cost-plus-fixed-fee government 
contract is permitted the luxury of these 
ineffective indulgences at the taxpayer's ex 
pense 
It's time for a change! The enticing 
giveaways that various companies promise 
all come out of the taxpayer's pocket. Avia 
tion management has always been reluctant 
to share the wealth unless it belonged to 
Uncle Sam. 
Wiuus L. Nye 
Hayward, Calif. 
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— FOROINGS ... PRESS FORGINGS...NO-DRAFT FOROINOS... 
ALL ALLOYS...IN ALUMINUM OF TITANIUM 


MAKING THE MOGT OF ALUMINUM... FOR EVERYONE 


HARVEY ALUMINUM SALES INC., TORRANCE, CALIFORNIA 
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NEW “FLYING WORKHORSE” JOINS USAF 


First Delivery of Lockheed C-130 Hercules 
with Allison Prop-Jet Power 


It can take aboard a 5,000-gallon fuel 
tank and tractor. 


It can carry 60 to 90 fully equipped com- 
bat troops — and land on small, hastily 
prepared fields close to combat areas. 

It can airlift up to 20 tons of cargo 
swiftly and efficiently —and make para- 
chute drops for on-the-spot aerial delivery. 


It’s the great new “workhorse” of the 
Air Force—Lockheed’s versatile C-130 
Hercules—now being delivered to the 
Tactical Air Command’s 18th Air 
Force at Ardmore Air Force Base, 
Oklahoma. 

Powered by four 3,750-horsepower 
Allison T56 Prop-Jet engines driv- 
ing three-bladed Aeroproducts Turbo- 
Propellers, the C-130 attains speeds of 
over 350 miles per hour—more than 


100 miles per hour faster than other 
tactical transports. And it does this at 
less than half the ton-mile cost of its 
nearest competitor. 


A commercial version of the T56— 
Allison’s Model 501 Turbo-Prop 
engine powering the new Lockheed 
Electra—will bring jet-age speed and 
luxury to commercial service, with new 
smoothness and quiet on flights now 


serving 98% of the nation’s commer- 
cial passenger traffic. 128 of these new 
luxury airliners have been ordered by 
six major airlines. 


This great new concept in aircraft 
power reflects Allison’s unmatched 
experience in the design and develop- 
ment of aircraft turbine engines and 
turbo-propellers. 
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VERSATILE POWER FOR JET-AGE FLIGHT 





